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PROBLEM TO BE SOLVED: To obtain a coating agent which, when used as an adhesive, forms a nontacky coating 
film especially excellent in low-temperature heat sealability and. when used as a coating material, provides a good 
adhesion to potyolefins by dissolving or dispersing, in an organic solvent, a propylene elastomer graft- modified with 
a polar monomer. 

SOLUTION: The propylene elastomer comprises 50-95 moI% propylene units and 5-50 mol% 1 -butene units and has 
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of 1.0-1.5. A polar monomer in an amount of 0.1-15 wt.% is grafted onto the propylene elastomer. Unsaturated 
carboxylic acids and their anhydrides are preferable as the polar monomer. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] In the coating agent from which it dissolves or distributes and the propylene system elastomer by which 
graft denaturation was carried out becomes an organic solvent by the polar monomer This denaturation propylene 
system elastomer the (a) propylene 50 - 95-mol %. The limiting viscosity which contains and is measured in (b)135 
degree C and a decalin is 0.1 - 12 dl/g. 1-butene — 5-50-mol % — (c) The molecular weight distribution (Mw/Mn) 
by gel permeation chromatography (GPC) are three or less, (d) Coating agent characterized by carrying out the graft 
of the polar monomer so that the amount of grafts may become 0.1 - 15 % of the weight at the propylene system 
elastomer (I) whose parameter B values which show the random nature of copolymerization monomer chain 
distribution are 1.0-1.5. 

[Claim 2] In addition, the parameter B values (aforementioned [ d ]) are 1.0-1.3, and the melting point Tm by (e) 
differential scanning calorimeter is 60-140 degrees C. a propylene system elastomer (I) — said property (a) - (c) — 
with this melting point Tm The degree of crystallinity C relation with 1-butene configuration unit content M (mol %) 
is -2.6M+130 <=Tm<=-2.3M+1 55, and according to the (f) X-ray diffraction method The coating agent of claim 1 to 
which relation with 1-butene configuration unit content M (mol %) is characterized by being C>=-1.5M+75. 
[Claim 3] The transition-metals compound by which a propylene system elastomer (I) is expressed with the [A] 
following general formula [I], and [Formula 1] 




They are the transition metals of IVa, Va, and a Via group, the inside of .a formula, and M — the [ periodic table ] — 
R1 and R2 A hydrogen atom, a halogen atom, the hydrocarbon group of carbon numbers 1-20, the halogenated 
hydrocarbon radical of carbon numbers 1-20, a silicon content radical, an oxygen content radical, a sulfur content 
radical, a nitrogen content radical, or the Lynn content radical — it is — R3 the 2nd class or the 3rd class alkyi 
group of carbon numbers 3-20. or the aryl group of carbon numbers 6-16 — it is — R4 a hydrogen atom or the alkyI 
group of carbon numbers 1-20 — it is — XI And X2 They are a hydrogen atom, a halogen atom, the hydrocarbon 
group of carbon numbers 1-20, the halogenated hydrocarbon radical of carbon numbers 1-20, an oxygen content 
radical, or a sulfur content radical. Y The divalent hydrocarbon group of carbon numbers 1-20, the divalent 
halogenated hydrocarbon radical of carbon numbers 1-20, A divalent silicon content radical, a divalent germanium 
content radical, a divalent tin content radical. - O- -CO- -S- -SO- -S02- -NR5- - P(R5)- and - P (O) and 
(R5)- -BR5- or -AIR5-[, however R5 are a hydrogen atom, a halogen atom, the hydrocarbon group of carbon 
numbers 1-20. and halogenated hydrocarbon radical [ of carbon numbers 1-20 ]]. 

[B] and [B-1] An organic aluminum oxy compound and/or [B-2] Coating agent according to claim 1 or 2 
characterized by being manufactured by carrying out copolymerization of a propylene and the 1-butene to the 
bottom of existence of the compound which reacts with said transition-metals compound [A], and forms an ion pair, 
and the catalyst for olefin polymerization which contains the [C] organoaluminium compound if needed. 
[Claim 4] It sets to the general formula [I] showing said transition-metals compound [A], and is R1. Coating agent 
according to claim 3 characterized by being a methyl group. 

[Claim 5] The coating agent according to claim 3 characterized by said transition-metals compound [A] being what 
shown by the following general formula [I-a]. 
[Formula 2] 




- - - [I-a] 
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(M, XI, X2. and Y are the same as the definition of said formula [I] among a formula. R1 is the hydrocarbon group of 
carbon numbers 2-6, R3 is the aryl group of carbon numbers 6-16, and this aryl group may be permuted by the 
hydrocarbon group or silicon content radical of a halogen atom and carbon numbers 1-20.) 



[Translation done.] 
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♦ NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. Thls document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word, which can not be translated. 
3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to a coating agent more useful as a coating, a primer, and adhesives in 

a detail about a non-chlorine-based coating agent. 

[0002] 

[Description of the Prior Art] The resin distribution object of denaturation polypropylene is proposed as adhesives 
of the polypropylene of a difficulty adhesive property, and metals, such as aluminum, (JP,63-12651.A). However, this 
had the fault that heat-sealing temperature was high. 

[0003] In order that this invention persons may lower the heat-sealing temperature of this resin distribution object 
(a) Less than 70% 50% or more, the degree of crystallinity which the melting point measured by differential thermal 
analysis measured with 120 degrees C or more 160 degrees C or less and the (b) X-ray diffraction method (c) 
Limiting viscosity [eta] the content of 0.3 - 1.5 dl/g (d) unsaturated carboxylic acid or its anhydride The 
unsaturated carboxylic acid which is 0.1 - 10 % of the weight or its anhydride a part or the denaturation 
polypropylene by which the graft was all carried out The fine particles of the denaturation polypropylene obtained by 
carrying out evaporation to dryness of the resin distribution object distributed by the solid state to a hydrocarbon 
system solvent in ordinary temperature proposed that it was useful as a coating or adhesives (JP,3-91 514,A). 
[0004] this invention persons proposed using the propylene system elastomer which the melting point measured by 
differential thermal analysis becomes from an alpha olefin with a carbon numbers [ a propylene and four or more 
carbon numbers ] of less than 120 degrees C as denaturation polypropylene, in order to lower heat-sealing 
temperature further (Japanese Patent Application No. No. 25806 [ ten to ]). 

[0005] The propylene system elastomer of the low-melt point point describing above is manufactured using the 
metallocene system catalyst which consists of a metallocene compound and alkyl alumino oxan, such as a titanium 
system catalyst which consists of solid-state-like titanium and alkylaluminum or a zirconium, and a hafnium. 
[0006] However, generally, in the case of the propylene system elastomer manufactured using the above-mentioned 
solid-state-like titanium system catalyst, molecular weight distribution were large, and it had troubles, like it is 
sticky when it is made a paint film. Moreover, the propylene system elastomer manufactured using a metallocene 
system catalyst was not able to be said to be not necessarily enough [ the heat-sealing nature and reinforcement in 
low temperature ] although molecular weight distribution were narrow. 

[0007] On the other hand, in addition to good adhesion with polypropylene, chlorination polypropylene and its 
denaturation object have mainly been used as polyolefine especially the primer for polypropylene paint, or a coating 
from the point which can form membranes at the temperature below the melting point of polypropylene. However, 
the activity of the chlorine-based compound which spoils the work environment at the time of manufacture or 
abolition processing also had the problem of the difficulty of the judgment at the time of it not being fond and 
recycling a polyolefine cast from the rise of an environmental problem in recent years. 
[0008] 

[Problem(s) to be Solved by the Invention] This invention aims at solving the above troubles, does not have 
stickiness of a paint film as adhesives, is specifically excellent in especially low-temperature heat-sealing nature, 
and though it is a non-chlorine system as a primer and a coating raw material, it is to offer the coating agent 
containing polyolefines, such as polypropylene, and the denaturation propylene system elastomer which has good 
adhesion. 
[0009] . 

[Means for Solving the Problem] The coating agent of this invention consists of the propylene system elastomers 
and organic solvents in which graft denaturation was carried out by the polar monomer. Namely, it sets to the 
coating agent from which it dissolves or distributes and the propylene system elastomer by which graft denaturation 
was carried out becomes an organic solvent by the polar monomer. This denaturation propylene system elastomer 
the (a) propylene 50 - 95-mol %, The limiting viscosity which contains and is measured in (b)135 degree 0 and a 
decalin is 0.1 - 12 dl/g. 1-butene — 5-50-mol % — (c) The molecular weight distribution (Mw/Mn) by gel 
permeation chromatography (GPG) are three or less, (d) It is the coating agent characterized by carrying out the 
graft of the polar monomer so that the amount of grafts may become 0.1 - 15 % of the weight at the propylene 
system elastomer (I) whose parameter B values which show* the random nature of copolymerization monomer chain 
distribution are 1.0-1.5. 

[0010] A propylene system elastomer (I) adds desirable this invention to said property (a) - (c). The parameter B 
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values (aforementioned [ d ]) are 1.0-1.3, and the melting point Tm by (e) differential scanning calorimeter is 60-140 
degrees C. And this melting point Tm, relation with 1-butene content M (mol %) is -2.6M+130 <=Tm<=-2.3M+155. 
and the relation of Crystallinity C and 1-butene content M (mol %) by the (f) X-ray diffraction method is the coating 
agent characterized by being C>=-1.5M+75. 

[0011] Moreover, for desirable this invention, a propylene system elastomer (I) is [ the transition-metals compound 
expressed with the [A] following general formula [Q. and ] [Formula 3]. 




They are the transition metals of IVa, Va, and a Via group, the inside of a formula, and M — the [ periodic table ] — 
Rl and R2 A hydrogen atom, a halogen atom, the hydrocarbon group of carbon numbers 1-20. the halogenated 
hydrocarbon radical of carbon numbers 1 -20, a silicon content radical, an oxygen content radical, a sulfur content 
radical, a nitrogen content radical, or the Lynn content radical — it is — R3 the 2nd class or the 3rd class alkyi 
group of carbon numbers 3-20, or the aryl group of carbon numbers 6-16 — it is — R4 a hydrogen atom or the alkyI 
group of carbon numbers 1-20 — it is — XI And X2 They are a hydrogen atom, a halogen atom, the hydrocarbon 
group of carbon numbers 1-20, the halogenated hydrocarbon radical of carbon numbers 1-20, an oxygen content 
radical, or a sulfur content radical. Y The divalent hydrocarbon group of carbon numbers 1-20. the divalent 
halogenated hydrocarbon radical of carbon numbers 1-20. A divalent silicon content radical, a divalent germanium 
content radical, a divalent tin content radical. - O- -CO- -S- -SO- -S02-, -NR5-, - P(R5)- and - P (O) and 
(R5)-, -BR5- or -AIR5-[, however R5 are a hydrogen atom, a halogen atom, the hydrocarbon group of carbon 
numbers 1-20, and halogenated hydrocarbon radical [ of carbon numbers 1-20 ]]. 

[B] and [B-1] An organic aluminum oxy compound and/or [B-2] It is the coating agent characterized by being 
manufactured by carrying out copolymerization of a propylene and the 1-butene to the bottom of existence of the 
compound which reacts with said transition-metals compound [A], and forms an ion pair, and the catalyst for olefin 
polymerization which contains the [0] organoaluminium compound if needed. 

[0012] It sets to the general formula [I] showing said transition-metals compound [A], and still more desirable this 
invention is Rl. It is the coating agent characterized by being a methyl group. 

[0013] More desirable this invention is a coating agent characterized by said transition-metals compound [A] being 
what shown by the following general formula [I-a]. 
[Formula 4] 




• • • [I-a] 



(M, XI, X2, and Y are the same as the definition of said formula [I] among a formula, Rl is the hydrocarbon group of 

carbon numbers 2-6, R3 is the aryl group of carbon numbers 6-16, and this aryl group may be permuted by the 

hydrocarbon group or silicon content radical of a halogen atom and carbon numbers 1-20.) 

[0014] 

[Embodiment of the Invention] A polar monomer comes to carry out the graft copolymerization of the denaturation 
propylene system elastomer concerning this invention to the following specific propylene system elastomer (I). 
Although this propylene system elastomer (I) is the random copolymer of a propylene and 1-butene, it explains this 
first. 

[0015] (1) a propylene system elastomer — a propylene — 50-95-mol % — desirable — 60-93-mol % — more — 
desirable — % of the amount of 70-90 mols — it is — 1-butene — 5-50-mol % — desirable — 7-40-mol % — 
contain in % of the amount of 10-30 mols more preferably. 

[0016] the unit to which this propylene system elastomer is led from olefins other than a propylene and 1-butene — 
small quantity, for example, less than [ 10 mol % ], — you may contain in the amount not more than 5 mol % 
desirably. 

[0017] (2) The limiting viscosity [eta] measured in 135 degrees C of a propylene system elastomer and a decalin is 1 
- 12 dl/g more preferably 0.5 to 12 dl/g 0.1 to 12 dl/g. 

[0018] (3) the molecular weight distribution (Mw/Mn) searched for by the gel permeation chromatography (GPC) of a 
propylene system elastomer — three or less — it is — desirable — 2.0 to 3.0 — it is 2.0 to 2,5 more preferably. 
[0019] (4) the parameter B value which shows the random nature of copolymerization monomer chain distribution of 
a propylene system elastomer — 1.0 to 1.5 — desirable — 1.0 to 1.3 — it is 1.0 to 1.2 more preferably. 
[0020] This parameter B value is proposed by Coleman etc. (B, D.Cole-man and T.G.Fox. J.Polym.Sci.. aluminum, and 
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3183 (1963)X and is defined as follows. 
B=P12/(2P1 and P2) 

Here, it is P1 and P2. It is the 1st monomer and the 2nd monomer content molar fraction, respectively, and PI 2 is 
the rate of - (1st monomer) (2nd monomer) chain in [ all ] a dyad chain. 

[0021] in addition, the time of this B value being 1 — the Bemouilli statistics — following — the time of B< 1 — a 
copolymer — a block — a pile — it is incorporative and is alternating copolymer-like at the time of B> 1. As for a 
propylene system elastomer (I), it is still more desirable to fulfill the following property in addition to the above 
properties. 

[0022] (5) 60-140 degrees C of melting points Tm measured by the differential scanning calorimeter of a propylene 
system elastomer are 80-130 degrees C preferably. Moreover, it is desirable for this melting point Tm and relation 
with said 1-butene configuration unit content M (mol %) to be -2.6M+130 <=Tm<=-2.3M+l 55. 

[0023] (6) It is desirable for the relation of Crystallinity C and 1-butene configuration unit content M (mol %) which 
are measured by the X-ray diffraction method of a propylene system elastomer to be C>=-1.5M+75. 
[0024] Triad tacticity (mm molar fraction) as shown below can estimate the stereoregularity of the above propylene 
system elastomers (I). The branching direction of that methyl group is defined as the same rate, and this mm molar 
fraction is called for from 13 C-NMR spectrum, when three propylene unit chains which exist in a polymer chain and 
which carried out the head to tail linkage are expressed with a surface zigzag structure. 

[0025] (i) among three chains which include concretely the propylene unit which exists in a polymer chain in case it 
asks for mm molar fraction of a propylene system elastomer from 13 C-NMR spectrum It consists of propylene unit 
3 chain which carried out the head to tail linkage, and the propylene unit and butene unit which carried out (ii) head 
to tail linkage, and let a propylene unit and butene unit 3 chain whose 2nd unit eye is a propylene unit be an object. 
[0026] These 3 chain (I) And the peak intensity (area) of the side-chain methyl group of the 2nd unit eye (propylene 
unit) in three chains (ii) Is substituted for the following type, and mm molar fraction is called for. 
[0027] 
[Equation 1] 

^ 9^;i/«5SK[PPP(mm)+PPB(mm)+BPB(mm)] 

mmU'm (%) = — X100 

>t^^l/SaR[PPP(mm)+l»PB(mm)+BPB(mm)+ 

PPP{m r)+PPB(m r)+BPB(m r)+ 
PPP{r r)+PPB(r r)+BPB(r r)] 

[0028] Thus, mm molar fraction of the propylene system elastomer (I) called for is 94% or more more preferably 92% 
or more 90% or more. It explains below at a detail. 

[0029] After 13 C-NMR spectrum of a propylene system elastomer dissolves a propylene system elastomer in the 
hexachlorobutadiene containing deuteration benzene little as a lock solvent thoroughly in a sample tubing, it is 
measured by the proton perfect decoupling method in 120 degrees C. A Measuring condition makes a flip angle type 
45 degrees, and is pulse separation 3,4TI It considers as the above (value of the longest [ 1 / T] among the spin 
lattice relaxation time of a methyl group), T1 of a methylene group and a methine group Since it is shorter than a 
methyl group, on this condition, recovery of magnetization of all the carbon in a sample is 99% or more, the methyl 
group carbon peak of the 3rd unit eye of propylene unit 5 chain (mmmm) in which the chemical shift carried out the 
head to tail linkage on the basis of the tetramethylsilane — 21.593 ppm ** — it carries out and other carbon peaks 
are based on this. 

[0030] Thus, the inside of the 13C-NMR spectrum of the propylene system elastomer measured, The methyl carbon 
field (about 19.5 to 21.9 ppm) where the side-chain methyl group of a propylene unit is observed It is classified into 
the 1st peak field (about 21.0 to 21.9 ppm). the 2nd peak field (about 20.2 to 21.0 ppm). and the 3rd peak field (about 
19.5 to 20,2 ppm). 

[0031] And head-to-tail-linkage 3 chain as shown in the following table in each [ these ] field (i) And the side-chain 
methyl group peak of the 2nd unit eye (propylene unit) in three chains (ii) is observed. 
[0032] 
[A table 1] 
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m 1 





(1 9. 5-2 1, 9ppin) 


^ 1 @tEg (p pm) 
2 1. 0— 2 L, 9 


%2^t$L (p pm) 
2 0. 2--2 1. 0 


mamtfi (ppm) 
19. 5-2 0. 2 


m 




PPP (mm) 


PPP (mr) 


PPP <r r) 


mm (ii) 


PPB (mm) 
B P B (mm) 


PPB (mr) 
BPS (mr) 
PPB ( r r) 
BPB (r r ) 





[0033] The unit to which P is fed from a propylene, and B show among a table the unit drawn from 1-butene. Head- 
to-tail-linkage 3 chain shown in the above-mentioned table (i) And (i) among three chains (ii) The direction of a 
methyl group is illustrated by the surface zigzag structure below about PPP (mm), PPP (mr), and PPP (rr) which all 
of three chains become from a propylene unit, (ii) mm of three chains (PPB, BPB) including a butene unit. mr» and rr 
association are this PPP association 0). It applies. 
[0034] 
[Formula 5] 

<pHa <pH3 tpHa 
PPP(mm): (CK— CHz) — (CH— CHa) — (CH— CHg) 

CH3 <pH3 

PPP(mr) : — (CH— CH2) — (CH— CH2) — ((pH— CH2) 

CHa 

CH3 CHa 

PPP( r r ): (CH— CHJ — (CH— CH2) — (CH— CH2) 

CH3 

[0035] In the 1st field, the methyl group of the 2nd unit (propylene unit) eye in PPP and PPB which carried out mm 
association, and BPB3 chain resonates. In the 2nd field, the methyl group of the 2nd unit (propylehe unit) eye in the 
methyl group of the 2nd unit (propylene unit) eye in PPP and PPB which carried out mr association, and BPB3 chain 
and PPB which carried out rr association, and BPB3 chain resonates. 

[0036] In the 3rd field, the methyl group of the 2nd unit (propylene unit) eye of PPP3 chain which carried out rr 
association resonates, therefore, the area of the peak which appears in 21.0 to 21.9 ppm (the 1st field) when the 
whole surface product of the peak which appears in 19.5 to 21.9 ppm (methyl carbon field) is made into 100%. as the 
triad tacticity (mm molar fraction) of a propylene system elastomer shown in the above-mentioned formula — 
comparatively (percentage) — ****** — it asks. 

[0037] in addition, the three chains (i) with an above propylene system elastomer which carried out the head to tail 
linkage and except for three chains (ii) — the following structure (iii), (iv), and (v) methyl carbon field of the above 
[ the peak which be carry out little of the substructure including a location irregular unit as show, and originate in 
the side chain methyl group of the propylene unit by such other association ] (19.5 - 21.9 ppm) it be observe inside. 
[0038] 
[Formula 6] 
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mm m 

— {CHa-6H)— (CHa 



A B C 
CH3 9H3 CHa CHa 9H3 CH3 

- - ;-t«)-(CH2--CH)-(CH-CH2)-(CH2--CH)-(CHa-CH)— 



m& (iv) 

D ED 

CH3 CHa 9H3 9H3 9H3 

— (CH2-CH)-(CH2-CH)-(CH2-CH2)-(CH-CH2)-(CH2-GH)-(CH2-CH)— 



mm (V) ^. ^ 

CH3 CH3 CH3 CH3 

-HCH2-CH)-(CH2-CH)-(Chi2--C^2)n-(CH-CH2)-(CH2-CH>-(CH2-CH)— 

[0039] The above-mentioned structure (iii). (iv). and (v) The methyl group carbon A among the originating methyl 
grpups and methyl group carbon B are 17.3 ppm and 17.0 ppm, respectively. The peaks based on [ since it 
resonates ] Carbon A and Carbon B are said 1-3rd fields. (19,5 - 21.9 ppm) It does not appear inside. Furthermore, 
since neither this carbon A nor carbon B participates in propylene 3 chain based on a head to tail linkage, it is not 
necessary to take it into consideration by count of the above-mentioned triad tacticity (mm molar fraction). 
[0040] Moreover, the peak based on methyl group carbon C. the peak based on methyl group carbon D, and the peak 
based on methyl group carbon D' appear in the 2nd field, and the peak based on methyl group carbon E and the peak 
based on methyl group carbon E' appear in the 3rd field. 

[0041] therefore — the — one - three — methyl — carbon — a field — **** — PRE - a methyl group (side-chain 
methyl group in a propylene-propylene-ethylene chain) (20.7ppm neighborhood) — EPE - a methyl group (side- 
chain methyl group in an ethylene-propylene-ethylene chain) (19.8ppm neighborhood) — a methyl group — C — a 
methyl group — D — a methyl group — D — ' — a methyl group — E — and — a methyl group — E — ' — being 
based — a peak — appearing . 

[0042] Thus, in a methyl carbon field, it is head-to-tail-linkage 3 chain (i). And although the peak of a methyl group 
which is not based on three chains (ii) is also observed, in case it asks for mm molar fraction by the above- 
mentioned formula, these are amended as follows. 

[0043] It can ask for the peak area based on a PPE-methyl group from the peak area of a PPE-methine group (it 
resonates near 30.6 ppm), and can ask for the peak area based on an EPE-methyl group from the peak area of an 
EPE-methine group (it resonates near 32.9 ppm). 

[0044] It can ask for the peak area based on methyl group C from the peak area of an adjoining methine group (it 
resonates near 31.3 ppm). It can ask for the peak area based on methyl group D from one half of the sums of the 
peak area of the peak (it resonates the neighborhood and near 34.5ppm 34.3 ppm) based on **** methylene carbon 
of said structure (iv), and can ask for the peak area based on methyl group D' from the area of the peak (it 
resonates near 33.3 ppm) based on the contiguity methine group of the methyl group of methyl group E* of said 
structure (v). 

[0045] It can ask for the peak area based on methyl group E from the peak area of adjoining methine carbon (it 
resonates near 33.7 ppm), and can ask for the peak area based on methyl group E' from the peak area of adjoining 
methine carbon (it resonates near 33.3 ppm). 

[0046] Therefore, propylene unit 3 chain which carried out the head to tail linkage by deducting these peak areas 
fi'om the total peak area of the 2nd field and the 3rd field (i) And it can ask for the peak area of the methyl group 
based on three chains (ii). 

[0047] Propylene unit 3 chain which carried out the head to tail linkage by the above (i) And since the peak area of 
the methyl group based on three chains (ii) can be evaluated, it can ask for mm molar fraction according to the 
above-mentioned formula. 

[0048] In addition, each carbon peak in a spectrum can refer to reference (30 Polymer and 1350 (1989)). and can 
opt for attribution. Moreover, the propylene system elastomer (I) may be carrying out little ** of the structure 
including the different-species joint unit (location irregular unit) based on 2 of propylene which exists in propylene 
chain, 1 -insertion or 1, and 3Hnsertion. 

[0049] A propylene is usually 1 and 2 at the time of a polymerization. - Although it inserts (a methylene side 
combines with a catalyst) and the above propylene chains which carried out the head to tail linkage are formed, it is 
2 and 1 -insertion, or 1 and 3 rarely. - It may insert. 1 2 and 1 -insertion and 3 - The inserted propylene is said 
structure (iii), (iv), and (v) in a polymer. A location irregular unit as shown is formed. 

[0050] Like the aforementioned stereoregularity. using a 13C-NMR spectrum, the rate of 2 of propylene in polymer 
configuration unit. 1 -insertion and 1, and 3-insertion can refer to Polymer, and 30 and 1350 (1989), and can 
calculate them from the following formula. 



[JP. 2001-311036. A] 



6/14^— V 



[0051] 
[Equation 2] 

2,1-»AlwScf< {0.5 1 g g («iS(m),(v))-K)-25 1 a g («it(iv))} 

^SI*"^*^ " Iaia + Iag(«a(ni).(v)) 

^^'^ +a5( la T + la g(«Jfi(iv))+ la d ) 



X100 



[0052] In addition, by the lap of a peak etc.. when it is difficult to ask for area, such as from a direct 

spectrum, it can amend at other carbon peaks which have a corresponding area. 

[0053] The propylene system elastomer (I) may specifically include 0.01% or more of drfferent-species joint units 
based on 2 of the propylene which exists in the propylene chain called for as mentioned above, and 1 -insertion 
among [ all ] the propylene configuration unit at about 0.01 to 0.3% of a rate. 

[0054] Moreover, it can ask for 1 of the propylene of a propylene system elastomer, and the rate of the location 
irregular unit based on 3Hnsertion according to betagamma peak (it resonates near 27.4 ppm). The percentage of 
different-species association based on 1 of a propylene and 3-insertion in a propylene system elastomer (I) may be 
0.05% or less. 

[0055] The propylene system elastomer (I) used by above this inventions is the transition-metals compound of [A] 
specification, and [B] and [B-1]. An organic aluminum oxy compound and/or [B-2] It is obtained by carrying out 
copolymerization of a propylene and the 1-butene to the bottom of existence of the catalyst for olefin 
polymerization which sen/es as a compound which reacts with said transition-metals compound [A], and forms an 
ion pair from the [C] organoaluminium compound if needed. 

[0056] The above transition-metals compounds [A] are shown by the following general formula [I]. 
[0057] 



[Formula 7] 




ti] 



[0058] the inside of a formula, and M — the [ periodic-table ] — it is the transition metals of IVa, Va. and a Via 
group, and it is titanium, a zirconium, a hafnium, vanadium, niobium, a tantalum, chromium, molybdenum, and a 
tungsten, is titanium, a zirconium, and a hafnium preferably, and, specifically, is a zirconium especially preferably. 
[0059] R1 And R2 They are a hydrogen atom, a halogen atom, the hydrocarbon group of carbon numbers 1-20, the 
halogenated hydrocarbon radical of carbon numbers 1-20, a silicon content radical, an oxygen content radical, a 
sulfur content radical, a nitrogen content radical, or the Lynn content radical independently, respectively. 
[0060] As a halogen atom, a fluorine, chlorine, a bromine, and iodine are mentioned concretely. As a hydrocarbon 
group of carbon numbers 1-20 Methyl, ethyl, propyl, butyl, hexyl, cyclohexyl, octyl, AlkyI groups, such as nonyl, 
dodecyl, eye KOSHIRU, norbbrnyl, and adamanthyl, Alkenyl radicals, such as vinyl, propenyl, and cyclohexenyl, 
benzyl, Arylated alkyi radicals, such as phenylethyl and phenylpropyl, phenyl, Tolyl, dimethylphenyl, trimethyl phenyl, 
ethyl phenyl, Aryl groups, such as propyl phenyl, a biphenyl, naphthyl. methyl naphthyl. anthracenyl. and phenan tolyl. 
etc. are mentioned, and the radical by which these hydrocarbon groups were permuted by the halogen atom as a 
halogenated hydrocarbon radical is mentioned. 

[0061] Moreover, mono-hydrocarbon permutation silyl, such as methyl silyl and phenyl silyl, JI hydrocarbon 
permutation silyl, such as dimethylsilyl and diphenyl silyl, trimethylsilyl, Triethyl silyl, TORIPURO pill silyl, 
tricyclohexyl silyl, Triphenyl silyl, dimethylphenyl silyl, methyl diphenyl silyl. Tori hydrocarbon permutation silyl, such 
as tritolyl silyl and trinaphthyl silyl. Silicon content substituents, such as silicon permutation aryl groups, such as 
silicon permutation alkyI groups, such as the silyl ether of hydrocarbon permutation silyl. such as the trimethylsilyl 
ether, and trimethylsilylmethyl, and trimethyl phenyl, are mentioned. 

[0062] Furthermore, alkoxy groups, such as hydronalium oxy-radical, methoxy, and ethoxy ** propoxy and butoxy 
one. Ant ROKISHI radicals, such as phenoxy, methylphenoxy, dimethyl phenoxy. and naphthoxy one. Oxygen content 
substituents, such as aryl alkoxy groups, such as phenyl methoxy and phenylethoxy. The sulfur content radical, 
amino group which the oxygen of said oxygenated compound permuted by sulfur, Methylamino. dimethylamino. 
diethylamino, dipropylamino, Alkylamino radicals, such as dibutylamino and dicyclohexylamino, Phenylamino. 
diphenylamino, ditolylamino, dinaphthylamino. The Lynn content radicals, such as phosphino groups, such as nitrogen 
content radicals, such as arylamino radicals, such as methylphenylamino, or an alkyI arylamino radical, 
dimethylphosphino, and diphenylphospino, are mentioned. 

[0063] R1 ****** — among these — also coming out — a hydrogen atom, a methyl group, the hydrocarbon group 
of carbon numbers 2-6, an aryl group, etc. are desirable, and especially a methyl group and the hydrocarbon group of 
carbon numbers 2-6 are desirable. R2 If it carries out, a hydrogen atom and a hydrocarbon group are [ among 
these ] desirable, and especially a hydrogen atom is desirable. 

[0064] R3 It is desirable that it is the hydrocarbon group which may be permuted by the halogen atom and the 
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silicon content radical, and they are the 2nd class or the 3rd class alky! group of carbon numbers 3-20. or an aryl 
group especially. 

[0065] Specifically as the 2nd class or the 3rd class alkyi group i-propyl, l-butyl, sec-butyl, tert - Butyl. 1, 2- 
dimethyl propyl, 2. 3-dimethyl butyl, iso-pentyl. tert - Pentyl, neopentyl one. cyclopentyl. cyclohexyl. 4- 
methylcyclohexyl. iso-hexyl, norbomyl, adamanthyl. etc. are mentioned. As an aryl group Phenyl, tolyl. 
dimethylphenyl, trimethyl phenyl, ethyl phenyl. Propyl phenyl, a btphenyl, alpha- or beta~naphthyl. methyl naphthyl. 
Anthracenyl. phenan tolyl. benzyl phenyl, pyrenyl. acenaphtyl, Arylated alkyI radicals, such as aryl groups, such as 
phenalenyl, ASEAN TORIRENIRU, tetrahydro naphthyl. indanyl. and biphenylyl, benzyl, phenylethyl, phenylpropyl. and 
tolyl methyl, etc. are mentioned, and these may include double association and 3-fold association. These radicals are 
R1. You may permute by a halogen atom, a silicon content radical, etc. as shown. 

[0066] R4 They are a hydrogen atom or the alkyI group of carbon numbers 1-20. As an alkyI group, they are methyl, 
ethyl, n-propyl, i-propyl, n-butyl. i-butyl, sec-butyl, and tert concretely. - A chain-like alkyI group and annular alkyI 
groups, such as butyl, pentyl. hexyl, cyclohexyl. heptyl. octyl, nonyl, dodecyl. eye KOSHIRU. norbomyl, and 
adamanthyl, are mentioned. These radicals are R1. You may permute by a halogen atom and a silicon content radical 
as shown. 

[0067] XI And X2 They are a hydrogen atom, a halogen atom, the hydrocarbon group of carbon numbers 1-20. the 
halogenated hydrocarbon radical of carbon numbers 1-20. an oxygen content radical, or a sulfur content radical. 
[0068] A halogen atom, an oxygen content radical, the hydrocarbon group of carbon numbers 1-20. and the 
halogenated hydrocarbon radical of carbon numbers 1-20 are said R1 among these. It is the same as a case. As a 
sulfur content radical, it is said Rl. With the shown radical, further Methylsulfonate. Trifluoromethane sulfonate, 
phenyl sulfonate, benzyl sulfonate, p-toluene sulfonate, trimethyl benzene sulfonate. TORIISO butylbenzene 
sulfonate, p-chlorobenzene sulfonate. Sulfonate radicals, such as pentafluoro benzene sulfonate, methyl sulfinate. 
Sulfinate groups, such as phenyl sulfinate. benzene sulfinate. p-toluenesulfonate, trimethyl benzene sulfinate. 
pentafluoro benzene sulfinate, and trifluoromethane SURUFINETO, are mentioned. 

[0069] Y The divalent hydrocarbon group of carbon numbers 1-20. the divalent halogenated hydrocarbon radical of 
carbon numbers 1-20, A divalent silicon content radical, a divalent germanium content radical, a divalent tin content 
radical. - O- -CO- -S- -SO- -S02-. -NR5-. - P(R5)-. -P(0) and (R5)-. -BR5- or -AIRS- (it corrects and R5 is 
a hydrogen atom, a halogen atom, the hydrocarbon group of carbon numbers 1-20. and the halogenated hydrocarbon 
radical of carbon numbers 1-20) is shown. 

[0070] Specifically, they are methylene, dimethyl methylene. 1, 2-ethylene, and dimethyl. - It is 1 and 2. - Ethylene. 
1, 3-trimethylene. 1, 4-tetramethylen. 1. 2-cyclo hexylene, Alkylene groups, such as 1 and 4-cyclo hexylene. 
diphenylmethylene. The divalent hydrocarbon group of the carbon numbers 1-20, such as aryl alkylene groups, such 
as diphenyl -1 and 2-ethylene. The halogenated hydrocarbon radical which halogenated the divalent hydrocarbon 
group of the above-mentioned carbon numbers 1-20. such as chloro methylene. Methyl silylene. dimethyl silylene, 
diethyl silylene, JI (n-propyl) silylene, JI (i-propyl) silylene, JI (cyclohexyl) silylene, methylphenyl silylene, AlkyI 
silylenes, such as diphenyl silylene, JI (p-tolyl) silylene, and JI (p-chlorophenyl) silylene. AlkyI aryl silylene, an aryl 
silylene radical, tetramethyl - 1 Two - Disilyl. Tetra-phenyl - 1 Two - AlkyI disilyl. such as disilyl, alkyl aryl disilyl. 
Divalent silicon content radicals, such as an aryl silyl radical, the divalent germanium content radical which permuted 
the silicon of the above-mentioned divalent silicon content radical by germanium. It is the divalent tin content 
radical substituent which permuted the silicon of the above-mentioned divalent silicon content radical by tin, and is 
R5. Said Rl They are the same halogen atom, the hydrocarbon group of carbon numbers 1~20, and the halogenated 
hydrocarbon radical of carbon numbers 1-20. 

[0071] Among these, it is desirable that they are a divalent silicon content radical, a divalent germanium content 
radical, and a divalent tin content radical, and it is desirable that it is a divalent silicon content radical especially. 
Especially desirable things are alkyl silylene, alkyl aryl silylene, and aryl silylene. 

[0072] The transition-metals compound expressed with the above-mentioned general formula [I] below is illustrated 
concretely, rac-dimethyl silylene - Screw {1- (2, 7-dimethyl -4 - ethyl indenyl)} zirconium dichloride, rac-dimethyl 
silylene - Screw {1- (2. 7-dimethyl-4-n-propyl indenyl)} zirconium dichloride, rac-dimethyl silylene - Screw {1- (2, 
7-dimethyl-4-i - propyl indenyl)} zirconium dichloride. rac-dimethyl silylene - Screw {1- (2. 7-dimethyl-4-n - butyl 
indenyl)} zirconium dichloride, rac-dimethyl silylene - Screw {1- (2. 7-dimethyl-4-sec-butyl indenyl)) zirconium 
dichloride, rac-dimethyl silylene - Screw {1- (2, 7-dimethyl-4-t - butyl indenyl)} zirconium dichloride, rac-dimethyl 
silylene - Screw {1- (2, 7-dimethyl-4-n - pentyl indenyl)} zirconium dichloride. rac-dimethyl silylene - Screw {1- (2. 
7-dimethyl-4-n - hexyl indenyl)} zirconium dichloride, rac-dimethyl silylene - Screw {1- (2, 7-dimethyl -4 - 
cyclohexyl indenyl)) zirconium dichloride. rac-dimethyl silylene - Screw {1- (2. 7-dimethyl -4 - methylcyclohexyl 
indenyl)} zirconium dichloride. rac-dimethyl silylene - Screw {1- (2, 7-dimethyl -4 - phenylethyl indenyl)} zirconium 
dichloride. rac-dimethyl silylene - Screw {1- (2, 7-dimethyl -4 - phenyl dichloro methyl indenyl)} zirconium 
dichloride, rac-dimethyl silylene - Screw {1- (2, 7-dimethyl-4-chloro methyl indenyl)} zirconium dichloride, rac- 
dimethyl silylene-screw {1- (2, 7-dimethyl -4 - trimethylsilylmethyl indenyl)} zirconium dichloride, rac-dimethyl 
silylene - Screw {1- (2. 7-dimethyl -4 - trimethylsiloxy methyl indenyl)} zirconium dichloride. rac-diethyl silylene - 
Screw {1- (2. 7-dimethyl-4-i - propyl indenyl)} zirconium dichloride, rac-JI (i-propyl) silylene screw {1- (2, 7- 
dlmethyl-4-i - propyl indenyl)} zirconium dichloride. rac-JI (n-butyl) silylene screw {1- (2. 7-dimethyl-4-i - propyl 
indenyl)} zirconium dichloride. rac-JI (cyclohexyl) silylene screw {1- (2. 7-dimethyl-4-i - propyl indenyl)} zirconium 
dichloride, rac-methylphenyl silylene screw {1- (2, 7-dimethyl-4-i - propyl indenyl)) zirconium dichloride, rac- 
methylphenyl silylene screw {1- (2. 7-dimethyl-4-t - butyl indenyl)} zirconium dichloride. rac-diphenyl silylene screw 
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{1- (2, 7-dimethyl-4-t - butyl indenyl)} zirconium dichlon'de. rac-diphenyl silylene screw {1- (2, 7 -dim ethyl -4-i - 
propyl indenyl)) zirconium dichloride. rac-diphenyl silylene screw {1- (2, 7-dimethyl -4 - ethyi indenyl)} zirconium 
dichloride. rac-JI (p-tplyl) silylene screw {1- (2, 7-dimethyl-4H - propyl indenyl)} zirconium dichloride. rac-JI (p- 
chlorophenyl) silylene screw {1- (2, 7-dimethyl~4-i - propyl indenyl)} zirconium dichloride. a rac-dimethyl silylene 
screw {1- (2-methyl-4-i-propyl-7- ethyl indenyl)} zirconium — a jib — ROMIDO etc. is illustrated. 
[0073] Moreover, rac-dimethyl silylene - Screw {1- (2, 7-dimethyl-4-i - propyl indenyl) Zirconium dimethyl, rac- 
dimethyl silylene - Screw {1- (2, 7-dimethyl-4-i - propyl indenyl) Zirconium methyl chloride, rac-dimethyl silylene - 
Screw tl-{2. 7-dimethyl-4-i - propyl indenyl) zirconium - Screw {1- (trifluoromethane sulfonate), rac-dimethyl 
silylene - Screw {l-(2. 7-dimethyl -4-i - propyl indenyl) zirconium - Screw {1- (p-phenyl sulfinato). rac-dimethyl 
silylene - Screw {1- (2-phenyl-4H-propyl-7- methyl indenyl) Zirconium dichloride etc. is illustrated. 
[0074] Formula of especially the following also in the transition -metals compound shown by the above fbrmulas [I] in 
this invention [I-a] A transition-metals compound as shown is used preferably. 
[0075] 
[Formula 8] 




• .[I-a] 



[0076] (Among a formula, although M. XI. X2. R1, R3. and Y are the same as a formula [I], R1 is a hydrogen atom, a 
methyl group, or an aryl group preferably.) 

[0077] Such a formula [I-a] The desirable transition-metals compound shown is illustrated below, rac-dimethyl 
silylene - Screw {1- (4-phenyl indenyl)} zirconium dichloride, rac-dimethyl silylene - Screw {1- (2-methyl-4- phenyl 
Indenyl)} zirconium dichloride, rac-dimethyl silylene - Screw {1- (2-methyl-4-(alpha- naphthyl) indenyl)} zirconium 
dichloride, rac-dimethyl silylene - Screw {1- (2-methyl-4- indenyl (beta- naphthyl))} zirconium dichloride, rac- 
dimethyl silylene - Screw {1- (2-methyl-4-(1-anthracenyl) indenyl)} zirconium dichloride. rac-dimethyl silylene - 
Screw {1- (2-methyl-4-(2-anthracenyl) indenyl)} zirconium dichloride. rac-dimethyl silylene - Screw {1- (2-methyl- 
4-(9-anthracenyl) indenyl)} zirconium dichloride, rac-dimethyl silylene - Screw {1- (2-methyl-4-(9-phenan tolyl) 
indenyl)} zirconium dichloride, rac-dimethyl silylene - Screw {l- (2-methyl-4-(p-fluoro phenyl) indenyl)} zirconium 
dichloride, rac-dimethyl silylene - Screw {1- (2-methyl-4-(pentafluorophenyl) indenyl)} zirconium dichloride, rac- 
dimethyl silylene - Screw {1- (2-methyl-4-(p-chlorophenyl) indenyl)} zirconium dichloride, rac-dimethyl silylene - 
Screw {1- (2-methyl-4-(m-chlorophenyl) indenyl)} zirconium dichloride. rac-dimethyl silylene - Screw {1- (2- 
methyl-4-(o-chloro phenyl) indenyl)} zirconium dichloride. rac-dimethyl silylene - Screw {1- (2-methyl-4- (o. p- 
dichlorophenyl) phenyl indenyl)} zirconium dichloride, rac-dimethyl silylene - Screw {1- (2-methyl-4-(p-BUROMO 
phenyl) Indenyl)) zirconium dichloride. rac-dimethyl silylene - Screw {1- (2-methyl-4-(p-tolyl) indenyl)} zirconium 
dichloride, rac-dimethyl silylene - Screw {1- (2-methyl-4-(m -tolyl) indenyl)} zirconium dichloride, rac-dimethyl 
silylene-screw {1- (2-methyl-4-(o-tolyl) indenyl)} zirconium dichloride, rac-dimethyl silylene - Screw (1- (2-methyl- 
4-(o. o' - dimethylphenyl) indenyl)} zirconium dichloride. rac-dimethyl silylene - Screw {1- (2-methyl-4-(p-ethyl 
phenyl) indenyl)} zirconium dichloride, rac-dimethyl silylene - Screw {1- (2-methyl-4-(p-i-propyl phenyl) indenyl)} 
zirconium dichloride, rac-dimethyl silylene - Screw {1- (2-methyl-4-(p-benzyl phenyl) Indenyl)} zirconium dichloride, 
rac-dimethyl silylene - Screw {1- (2-methyl-4-(p-biphenyl) indenyl)} zirconium dichloride, rac-dimethyl silylene- 
screw {1- (2-methyl-4-(m-biphenyl) Indenyl)} zirconium dichloride, rac-dimethyl silylene - Screw {1- (2-methyl-4- 
(p-trimethylsllyl phenyl) Indenyl)} zirconium dichloride, rac-dimethyl silylene-screw {1- (2-methyl-4-(m-trimethylsilyl 
phenyl) indenyl)} zirconium dichloride. rac-dimethyl silylene - Screw (2-phenyl-4- phenyl indenyl)} zirconium 
dichloride, rac-diethyl silylene - Screw {1- (2-methyl-4- phenyl Indenyl)} zirconium dichloride. rac-G (i-propyl) 
silylene - Screw {1- (2-methyl-4- phenyl Indenyl)} zirconium dichloride, rac-G (n-butyl) Silylene - Screw {1- (2- 
methyl-4- phenyl indenyl)} zirconium dichloride, rac-dlcyclohexyl silylene - Screw {1- (2-methyl-4- phenyl Indenyl)} 
zirconium dichloride, rac-methylphenyl silylene - Screw {1- (2-methyl-4- phenyl indenyl)} zirconium dichloride, rac- 
diphenyl silylene - Screw {1- (2-methyl-4- phenyl indenyl)} zirconium dichloride. rac-JI (p-tolyl) silylene - Screw {1- 
(2-methyl-4- phenyl indenyl)} zirconium dichloride, rac-JI (p-chlorophenyl) silylene - Screw {1- (2-methyl-4- phenyl 
Indenyl)} zirconium dichloride, rac-methylene - Screw {1- (2-methyl-4- phenyl indenyl)}. zirconium dichloride, rac- 
ethylene - Screw {1- (2-methyl-4- phenyl indenyl)} zirconium dichloride, rac-dimethylgermirene - Screw {1- (2- 
methyl-4- phenyl indenyl)} zirconium dichloride, rac-dimethyl SUTANIREN - Screw {1- (2-methyl-4- phenyl 
indenyl)} zirconium dichloride and rac-dimethyl silylene - a screw {1- (2-methyl-4- phenyl indenyl)} zirconium — a 
jib — ROMIDO etc. is illustrated. 

[0078] rac-dimethyl silylene - Screw {1-(2-methyl-4- phenyl indenyl)} zirconium dimethyl, rac-dimethyl silylene - 
Screw {1- (2-methyl-4- phenyl indenyl) Zirconium methyl chloride, rac-dimethyl silylene - Screw {1-(2-methyl-4- 
phenyl indenyl)) zirconium chloride, rac-dimethyl silylene - Screw {l-(2-methyl-4- phenyl indenyl)} zirconium 
chloride, rac-dimethyl silylene - Screw {1-(2-methyl-4- phenyl indenyl)} zirconium mono-chloride monochrome 
(trifluoromethane sulfonate), rac-dimethyl silylene - Screw {1- (2-methyl-4- phenyl indenyl)} JIRUKONIUMUJI 
(trifluoromethane sulfonate), rac-dimethyl silylene - Screw {1- (2-methyl-4- phenyl indenyl)) JIRUKONIUMUJI (p- 
toluene sulfonate), rac-dimethyl silylene - Screw {1- (2-methyl-4- phenyl Indenyl)} JIRUKONIUMUJI (methyl 
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sulfonate), rac-di methyl silylene - Screw {1- (2-methyl-4- phenyl indenyl)} JIRUKONIUMUJI (trifluoromethane 
SURUFINETO). rac-dimethyl silylene - Screw {1- (2-methyl-4- phenyl indenyl)) JIRUKONIUMUJI (trifluoroacetate), 
rac-dimethyl silylene - Screw {l-(2-methyl~4- phenyl indenyl)) zirconium mono-chloride (n-butoxide), rac-dimethyl 
silylene - Screw {1- (2-methyl-4- phenyl indenyl)} JIRUKONIUMUJI (n-butoxide). rac-dimethyl silylene - Screw {1- 
(2-methyl-4- phenyl indenyl)} zirconium mono-chloride (phenoxide) etc. is illustrated. 

[0079] It is R1 also among the above. Especially the compound that is a methyl group is desirable. Moreover, the 
above-mentioned formula [I-a] It sets and is Rl. It is the hydrocarbon group of carbon numbers 2-6, and the 
transition-metals compound whose R3 is the aryt group of carbon numbers 6-16 is also used preferably. This aryl 
group may be permuted by the halogen atom, the hydrocarbon group of carbon numbers 1-20, or the silicon content 
radical. A desirable compound is illustrated below among the compounds shown by said formula [I]. 
[0080] rac-dimethyl silylene - Screw {1- (2-ethyl-4- phenyl indenyl)} zirconium dichloride. rac-dimethyl silylene - 
Screw {1- (2-ethyl-4- indenyl (alpha- naphthyl))} zirconium dichloride. rac-dimethyl silylene - Screw {1- (2-ethyl-4- 
indenyl (beta- naphthyl))} zirconium dichloride. rac-dimethyl silylene - Screw {1- (2-ethyl-4- indenyl (2-methyl-1- 
naphthyl))) zirconium dichloride. rac-dimethyl silylene - Screw {1- (2-ethyl-4- indenyl (5-acenaphtyl))} zirconium 
dichloride. rac-dimethyl silylene - Screw {1- (2-ethyl-4- indenyl (9-anthracenyl))} zirconium dichloride. rac-dimethyl 
silylene - Screw {1- (2-ethyl-4- indenyl (9-phenan tolyl))} zirconium dichloride, rac-dimethyl silylene-screw {1- (2- 
ethyl-4- indenyl (o-methylphenyl))) zirconium dichloride, rac-dimethyl silylene - Screw {l- (2-ethyl-4- indenyl (m- 
methylphenyl))) zirconium dichloride, rac-dimethyl silylene - Screw {1- (2-ethyl-4- indenyl (p-methylphenyl))) 
zirconium dichloride, rac-dimethyl silylene - Screw {1- (2-ethyl-4- indenyl (2, 3-di methyl phenyl))) zirconium 
dichloride. rac-dimethyl silylene - Screw {1- (2-ethyl-4- indenyl (2. 4-dimethylphenYl))} zirconium dichloride, rac- 
dimethyl silylene - Screw {1- (2-ethyl-4- indenyl (2, 5-dimethylphenyl))} zirconium dichloride, rac-dimethyl silylene - 
Screw {1- (2-ethyl-4- indenyl (2. 4, 6-trimethyl phenyl))) zirconium dichloride. rac-dimethyl silylene - Screw {1- (2- 
ethyl-4- indenyl (o-chlorophenyl))) zirconium dichloride, rac-dimethyl silylene - Screw {1- (2-ethyl-4- indenyl (m- 
chlorophenyl))} zirconium dichloride, rac-dimethyl silylene - Screw {1- (2-ethyl-4- indenyl (p-chlorophenyl))) 
zirconium dichloride, rac-dimethyl silylene - Screw {1- (2-ethyl-4- indenyl (2, 3-dichlorophenyl))) zirconium 
dichloride. rac-dimethyl silylene - Screw {1- (2-ethyl-4- indenyl (2. 6-dichlorophenyl))) zirconium dichloride. rac- 
dimethyl silylene - Screw {1- (2-ethyl-4- indenyl (3. 5-dichlorophenyl))} zirconium dichloride, rac-dimethyl silylene - 
Screw {1- (2-ethyl-4- indenyl (2-BUROMO phenyl))) zirconium dichloride, rac-dimethyl silylene - Screw {1- (2- 
ethyl-4- indenyl (3-BUROMO phenyl))) zirconium dichloride, rac-dimethyl silylene - Screw {1- (2-ethyl-4-(4- 
BUROMO phenyl) indenyl)) zirconium dichloride. rac-dimethyl silylene - Screw {1- (2-ethyl-4- indenyl (4- 
biphenylyl))} zirconium dichloride. rac-dimethyl silylene - Screw {1- (2-ethyl-4- indenyl (4-trimethylsiIyl phenyl))} 
zirconium dichloride. rac-dimethyl silylene - Screw {1 - (2-n-propyl-4- phenyl indenyl)} zirconium dichloride. rac- 
dimethyl silylene - Screw {1- (2-n-propyl-4- indenyl (alpha- naphthyl))} zirconium dichloride, rac-dimethyl silylene - 
Screw {1- (2-n-propyl-4- indenyl (beta- naphthyl))) zirconium dichloride. rac-dimethyl silylene - Screw {1- (2-n- 
propyl-4- indenyl (2-methyl-1- naphthyl))) zirconium dichloride, rac-dimethyl silylene - Screw {1- (2-n-propyl-4- 
indenyl (5-acenaphtyl))) zirconium dichloride, rac-dimethyl silylene - Screw {1- (2-n-propyl-4- indenyl (9- 
anthracenyl))) zirconium dichloride, rac-dimethyl silylene - Screw {1- (2-n-propyl-4-(9-phenan tolyl) indenyl)} 
zirconium dichloride. rac-dimethyl silylene - Screw {1- (2-i-propyI-4- phenyl indenyl)) zirconium dichloride, rac- 
dimethyl silylene - Screw {1- (2-i-propyl-4- indenyl (alpha- naphthyl))) zirconium dichloride. rac-dimethyl silylene - 
Screw {1- (2-i-propyl-4- indenyl (beta- naphthyl))) zirconium dichloride, rac-dimethyl silylene-screw {1 - (2-i- 
PUROPI) **-4- 2-methyl-l- Naphthyl indenyl) zirconium dichloride, rac-dimethyl silylene - Screw {1- (2-i-propyl- 
4- indenyl (5-acenaphtyl))) zirconium dichloride, rac-dimethyl silylene - Screw {1- (2-i-propyl-4- indenyl (9- 
anthracenyl))} zirconium dichloride. rac-dimethyl silylene - Screw {1- (2-i-propyl-4- indenyl (9-phenan tolyl))) 
zirconium dichloride. rac-dimethyl silylene - Screw {1- (2-s-butyl-4- phenyl indenyl)) zirconium dichloride. rac- 
dimethyl silylene - Screw {1- (2-s-butyl-4- indenyl (alpha- naphthyl))} zirconium dichloride, rac-dimethyl silylene - 
Screw {1- (2-s-butyl-4- indenyl (beta- naphthyl))) zirconium dichloride, rac-dimethyl silylene - Screw {1- (2-s- 
butyl-4- indenyl (8-methyl-9- naphthyl))) zirconium dichloride, rac-dimethyl silylene - Screw {1- (2-s-butyl-4- 
indenyl (5-acenaphtyl))) zirconium dichloride, rac-dimethyl silylene - Screw {1- (2-s-butyl-4- indenyl (9- 
anthracenyl))} zirconium dichloride. rac-dimethyl silylene - Screw {1- (2-s-butyl-4- indenyl (9-phenan tolyl))} 
zirconium dichloride. rac-dimethyl silylene - Screw {1- (2-n-pentyl-4- phenyl indenyl)} zirconium dichloride, rac- 
dimethyl silylene - Screw {1- (2-n-pentyl-4- indenyl (alpha- naphthyl))} zirconium dichloride, rac-dimethyl silylene - 
Screw {1- (2-n-butyI-4- phenyl indenyl)) zirconium dichloride, rac-dimethyl silylene - Screw {1- (2-n-butyl-4- 
indenyl (alpha- naphthyl))) zirconium dichloride, rac-dimethyl silylene - Screw {l- (2-n-butyl-4- indenyl (beta- 
naphthyl))) zirconium dichloride, rac-dimethyl silylene - Screw {1- (2-n-butyl-4- indenyl (2-methyl-1- naphthyl))) 
zirconium dichloride, rac-dimethyl silylene - Screw {1- (2-n-butyl-4- indenyl (5-acenaphtyl))) zirconium dichloride, 
rac-dimethyl silylene - Screw {1- (2-n-butyl-4- indenyl (9-anthracenyl))) zirconium dichloride, rac-dimethyl silylene 
- Screw {1- (2-n-butyl-4- indenyl (9~phenan tolyl))) zirconium dichloride, rac-dimethyl silylene - Screw {1- (2-i- 
butyl-4- phenyl indenyl)) zirconium dichloride, rac-dimethyl silylene-screw {1- (2-i-butyl-4- indenyl (alpha- 
naphthyl))} zirconium dichloride, rac-dimethyl silylene - Screw {1- (2-i-butyl-4- indenyl (beta- naphthyl))) zirconium 
dichloride. rac-dimethyl silylene - Screw {1- (2-i-butyl-4-(2-methyl-l- naphthyl) indenyl)} zirconium dichloride, rac- 
dimethyl silylene-screw {1- (2-l-butyl-4- Indenyl (5-acenaphtyl))) zirconium dichloride. rac-dimethyl silylene - 
Screw {1- (2-i-butyl-4- indenyl (9-anthracenyl))) zirconium dichloride. rac-dimethyl silylene - Screw {1- (2-i-butyl- 
4- indenyl (9-phenan tolyl))) zirconium dichloride, rac-dimethyl silylene - Screw {1- (2-neopentyl-4- phenyl indenyl)) 
zirconium dichloride. rac-dimethyl silylene-screw {1- (2-neopentyl-4- indenyl (alpha- naphthyl))) zirconium 
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dichloride, rac-dimethyl silylene-screw {1- (2-n-hexyl-4- phenyl indenyl)} zirconium dichloride, rac-dimethyl silylene 

- Screw {1- (2-n-hexyl-4- indenyl (alpha- naphthyl))} zirconium dichloride, rac-methylphenyl silylene - Screw {1- 
(2-ethyl~4- phenyl indenyl)} zirconium dichloride, rac-methylphenyl silylene - Screw {1- (2-ethyl-4- indenyl (alpha- 
naphthyl))] zirconium dichloride. rac-methylphenyl silylene - Screw {1- (2-ethyl-4- indenyl (9-anthracenyl))} 
zirconium dichloride. rac-methylphenyl silylene - Screw {1- (2-ethyl-4- indenyl (9-phenan tolyl))} zirconium 
dichloride. rac-diphenyl silylene - Screw {1 - ) zirconium dichloride, (2-ethyl-4- Phenyl indenyl) rac-diphenyl silylene 

- Screw {1- (2-ethyl-4- indenyl (alpha- naphthyl))) zirconium dichloride. rac-diphenyl silylene - Screw {1- (2-ethyl- 
4- indenyl (9-anthracenyl))J zirconium dichloride. rac-diphenyl silylene - Screw {1- (2-ethyl-4- indenyl (9-phenan 
tolyl))) zirconium dichloride. rac-diphenyl silylene - Screw {1- (2-ethyl-4- indenyl (4-BIFERINIRU))} zirconium 
dichloride, rac-methylene - Screw {1- (2-ethyl-4- phenyl indenyl)) zirconium dichloride, rac-methylene - Screw {1- 
(2-ethyl-4- indenyl (alpha- naphthyl))) zirconium dichloride, rac-ethylene - Screw {1- (2-ethyl-4- phenyl indenyl)) 
zirconium dichloride. rac-ethylene - Screw {1- (2-ethyl-4- indenyl (alpha- naphthyl))) zirconium dichloride. rac- 
ethylene - Screw {1- (2-n-propyl-4- indenyl (alpha- naphthyl))) zirconium dichloride, rac-dimethylgermirene - 
Screw {1- (2-ethyI-4- phenyl indenyl)) zirconium dichloride, rac-dimethylgermirene - Screw {1- (2-ethyl-4- indenyl 
(alpha- naphthyl))) zirconium dichloride, rac-dimethylgermirene - Screw {1- (2-n-propyl-4- phenyl indenyl)) 
zirconium dichloride. rac-dimethyl SUTANIREN - Screw {1 - (2-ethyl-4- phenyl indenyl)) zirconium dichloride, rac- 
dimethyl SUTANIREN - Screw {1- (2-ethyl-4-(alpha- naphthyl) indenyl)} zirconium dichloride, rac-dimethyl 
SUTANIREN - Screw {1- (2-n-ethyl-4- indenyl (9-phenan tolyl))} zirconium dichloride. rac-dimethyl SUTANIREN- 
screw {1- (2-n-propyl-4- phenyl indenyl)} zirconium dichloride etc. is illustrated. 

[0081] In this invention, the transition-metals compound which transposed the zirconium to titanium, a hafnium, 
vanadium, niobium, a tantalum, chromium, molybdenum, and a tungsten can also be used in the above compounds. 
[0082] Although said transition-metals compound is usually used as a catalyst component for olefin polymerization 
as racemic modiftcation, an R form or a smooth S form can also be used for It. The transition-metals compound 
concerning above this inventions is Journal of Organometallic Chem.288 (1985), the 63-67th page, and the European 
Patent application disclosure 320.762nd. According to a number description and an example, the compound shown 
by the formula [I-a] can be manufactured as follows. 
[0083] 
[Formula 9] 



2H2R*+2:/^;U-Li ^ 2HR^Li 



a. = Z-Y-Z 



^tfc'Lv ZI4C1, Br. U o- Kv'^USSr^U. 



H H 



[0084] [B-1] used in this invention in case the catalyst for olefin polymerization is prepared An organic aluminum 
oxy compound may be an organic aluminum oxy compound of benzene insolubility which may be well-known 
aluminoxane and is conventionally illustrated by JP,2-78687.A. 

[0085] Well-known aluminoxane can be conventionally manufactured, for example by the following approaches. 

(1) How to make organoaluminium compounds, such as trialkylaluminium, add and react to hydrocarbon medium 
suspension, such as the salts containing the compound containing the water of adsorption, or water of 
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crystallization, for example, a magnesium chloride hydrate, a copper-sutfate hydrate, an aluminum-sutfate hydrate, a 
nickel-sulfate hydrate, and the 1st cerium hydrate of chlorination, 

(2) How to make water, ice, and a steam act on organoaiuminium compounds, such as trialkylaluminlum. directly in 
media, such as benzene, toluene, ethyl 'ether. and a tetrahydrofuran. 

(3) How to make organic stannic-acid ghosts, such as dimethyl tin oxide and dibutyltin oxide, react to 
organoaiuminium compounds, such as trialkylaluminlum, in media, such as Deccan, benzene, and toluene. 

[0086] In addition, atuminoxane may contain a little organic metal component. Moreover, after distillation removes a 
solvent or an unreacted organoaiuminium compound from the collected solution of the above-mentioned 
aluminoxane, a solvent may be made to suspend in the poor solvent of remelting or aluminoxane. 
[0087] As an organoaiuminium compound used in case aluminoxane is prepared Specifically Trimethylaluminum, 
triethylaluminum. TORIPURO pill aluminum. Triisopropyl aluminum. Tori n-butyl aluminum, triisobutylaluminum. Tori 
sec-butyl aluminum. Tori tert - Butyl aluminum, Tripentylaluminium, trihexyl aluminium, trioctyl aluminum, 
Trialkylaluminiums, such as tridecyl aluminium, tricyclohexyl aluminum. Tricycio alkylaluminum, such as tricycio octyl 
aluminum. Dimethyl aluminum chloride, a diethylaluminium chloride, diethyl aluminum bromide, DialkyI aluminum 
halide. such as diisobutyl aluminum chloride. DialkyI aluminum hydrides, such as a diethyl aluminum hydride and a 
diisobutyl aluminum hydride. DialkyI aluminum ARIROKISHIDO. such as dialkyi aluminum alkoxides, such as a 
dimethyl aluminum methoxide and diethyl aluminum ethoxide, and a diethyl aluminum phenoxtde. etc. is mentioned. 
[0088] Trialkylaluminlum and tricycio alkylaluminum are desirable and especially trimethylaluminum is [ among 
these ] desirable. Moreover, as an organoaiuminium compound used in case aluminoxane is prepared, the isoprenyl 
aluminum expressed with general formula (i-C four H9) x Aly z (C five HIO) (x, and y and z are positive numbers and 
are z>=2x among a formula.) can also be used. Two or more sorts of above organoaiuminium compounds can be 
combined, and can also be used. 

[0089] As a solvent used for the solution or suspension of aluminoxane, the halogenide of petroleum fractions, such 
as alicycle group hydrocarbons, such as aliphatic hydrocarbon, such as aromatic hydrocarbon, such as benzene, 
toluene, a xylene, a cumene. and a cymene, a pentane, a hexane, a heptane, an octane, Deccan. a dodecane, 
hexadecane. and an OKUTA decane. a cyclopentane, a cyclohexane, cyclooctane and methylcyclopentane, a 
gasoline, kerosene, and gas oil, or the above-mentioned aromatic hydrocarbon, aliphatic hydrocarbon, and an alicycle 
group hydrocarbon, division, a chlorination object, a bromination object, etc. be mentioned In addition, ether, such as 
ethyl ether and a tetrahydrofuran, can also be used. Aromatic hydrocarbon or aliphatic hydrocarbon is desirable 
especially among these solvents. 

[0090] Compound which reacts with the transition-metals compound [A] used in this invention in case the catalyst 
for olefin polymerization is formed, and forms an ion pair [B-2] If it carries out. the Lewis acid, lonicity compound, 
and carborane compound which were indicated by JP.1-501950,A, JP.1-502036.A. JP.3-179005.A. JP.3-179006.A, 
JP.3-207703.A. JP,3-207704,A, US-No. 547718 official report, etc. can be mentioned. 

[0091] concrete — as Lewis acid — triphenyl boron, tris (4-fluoro phenyl) boron, tris (p-tolyl) boron, tris (o-tolyl) 
boron, tris (3, 5-dimethylphenyl) boron, tris (pentafluorophenyl) boron, MgCI2, aluminum 203, and Si02-aluminum 
203 etc. — it is mentioned. 

[0092] As an ionicity compound. triphenylcarbeniumtetrakisCpentafluorophenyDborate. Tori n-butyl ammonium 
tetrakis (pentafluorophenyl) borate, N. and N-dimethyl anilinium tetrakis (pentafluorophenyl) borate, ferro SENIUMU 
tetrapod (pentafluorophenyl) borate, etc. are mentioned. 

[0093] As a carborane compound, dodecaborane, 1-KARUBA undeca borane, bis-n-butyl ammonium (1-KARUBE 
dodeca) borate. Tori n-butyl ammonium (7, 8-JIKARUBA undeca) borate, Tori n-butyl ammonium (trideca hydride- 
7- KARUBA undeca) borate, etc. are mentioned. The above compounds [B-2] Two or more sorts can be combined 
and it can also use. 

[0094] In this invention, in case the catalyst for olefin polymerization is formed, the [C] organoaiuminium compound 
can be used If needed. The this [C] organoaiuminium compound is shown by for example, the following general 
formula [III]. 
R9 n AIX3-n — [III] 

(R9 is the hydrocarbon group of carbon numbers 1-12 among a formula, X is a halogen atom or a hydrogen atom, 
and n is 1-3.). 

[0095] It sets to the above-mentioned general formula [III], and is R9, Although it is the hydrocarbon group, for 
example, the alkyi group, cycloalkyi radical, or aryl group of carbon numbers 1-12, specifically, they are a methyl 
group, an ethyl group, n-propyl group, an Isopropyl group, an isobutyl radical, a pentyl radical, a hexyl group, an octyl 
radical, a cyclopentylic group, a cyclohexyl radical, a phenyl group, a tolyl group, etc. 
[0096] As such an organoaiuminium compound, the following compounds are specifically mentioned. 
Trimethylaluminum, triethylaluminum, triisopropyl aluminum, Triisobutylaluminum, trioctyl aluminum, and Tori (2- 
ethylhexyl) Aluminum, Alkenyl aluminum, such as trialkylaluminiums, such as tridecyl aluminium, and isoprenyl 
aluminum. Dimethyl aluminum chloride, a diethylaluminium chloride, diisopropyl aluminum chloride, DialkyI aluminum 
halide, such as diisobutyl aluminum chloride and dimethyl aluminum bromide, Methylaluminium sesquichloride. 
ethylaluminium sesquichloride, Isopropylaluminium sesquichloride. butyl aluminum sesquichloride, Alkylaluminium 
sesquihalide, such as ethylaluminiumsesquibromide. Methyl aluminum dichloride, ethyl aluminum dichloride, isopropyl 
aluminum dichloride, ethyl aluminum — a jib — alkylaluminum hydrides, such as alkylaluminum dihalide. such as 
ROMIDO, a diethyl aluminum hydride, and a diisobutyl aluminum hydride, etc, are illustrated. 

[0097] Moreover, as an organoaiuminium compound [C], the compound shown by the following general formula [IV] 
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can also be used 
R9 n AIL3-n — [IV] 

the inside of a formula, and R9 — the above — the same — L — ten -OR and -OSi R113 radical OAI and 

R122 A radical and -NR132 A radical and -Si R143 A radical or -N (R15) AIR162 It is a radical, n is 1-2. RIO. Rl 1. 
R12, and R16 A methyl group, it is an ethyl group, an isopropyl group, an isobutyl radical, a cyclohexyl radical, a 
phenyl group, etc.. R13 is a hydrogen atom, a methyl group, an ethyl group, an isopropyl group, a phenyl group, a 
trimethyl silytene radical, etc., and R14 and R15 are a methyl group, an ethyl group, etc. the inside of such an 
organoaluminium compound — R7 n aluminum(OAIR102)3-n The compound 2 expressed, for example, Et2AIOAIEt, 
and 2 (iso-Bu) AlOAt (iso-Bu)2 etc. — it is desirable. 

[0098] In the organoaluminium compound shown by the above-mentioned general formula [III] and [IV]. the 
compound expressed with general formula R73aluminum is desirable, and the compound especially whose R is an 
isoalkyi group is desirable. 

[0099] The catalyst for olefin polymerization used by this invention can prepare an organoaluminium compound [C] 
by mixing in a hydrocarbon solvent or an olefin the above transition-metals compounds [A], a component [B]. and if 
needed. 

[0100] As this hydrocarbon solvent, halogenated hydrocarbon or such mixture, such as aromatic hydrocarbon, such 
as alicycle group hydrocarbons, such as aliphatic hydrocarbon, such as a propane, butane, a pentane, a hexane. a 
heptane, an octane, Deccan, a dodecane, and kerosene, a cyclopentane, a cyclohexane, and methylcyclopentane. 
benzene, toluene, and a xylene, ethylene chloride, chlorobenzene. and dichloromethane. etc. can be used, for 
example. 

[0101] Although the catalyst for olefin polymerization used by this invention can contact each above component in 
order of arbitration and can prepare it A component [B] and a transition-metals compound [A] are contacted, or it 
is an organic aluminum oxy compound [B-1], An organoaluminium compound [C] is mixed. Subsequently, [ whether a 
transition-metals compound [A] is contacted or subsequently, an organoaluminium compound [C] is contacted by 
mixing a component [B] with a transition-metals compound [A], and ] Or it is desirable to mix a transition-metals 
compound [A] and an organoaluminium compound [0], and to contact a component [B] subsequently. 
[0102] It faces preparing the catalyst for olefin polymerization as mentioned above, and about 10-8 to ten - one mol 
[A] (polymerization volume) /of transition-metals compounds is preferably used I. in the amount of 10-7 to 5xten - 
two mols/l. 

[0103] organic aluminum oxy compound [B-1] the atomic ratio (aluminum/transition metals) of aluminum to 
transition metals — it is — usually — 10-10000 — it is preferably used in the amount of 20-5000. 
[0104] compound [B-2] which forms an ion pair the mole ratio {[A] / [B-2]) to a transition -metals compound [A] — 
it is — usually — 0.01-10 — it Is preferably used in the amount of 0.1-5. 

[0105] An organoaluminium compound [O] is the aluminum atom (AIG) and the organic aluminum oxy compound [B- 
1] in ** [0]. An atomic ratio (AIC/AIB-1) with an inner aluminum atom (AIB-1) can usually use if needed in 0.02-20 
and the amount preferably set to 0.2-10. 

[0106] Each above-mentioned component may be contacted in curing units, and after it carries out contact mixing 
beforehand, it may be added to curing units. When making it contact beforehand, -50-150 degrees C. each 
component is -20-120 degrees 0 in temperature, and it is usually preferably desirable [ a component ] for 1 - 1000 
minutes to make it contact for 5 - 600 minutes preferably. Moreover, contact temperature may be changed at the 
time of contact. 

[0107] The catalyst for olefin polymerization used by this invention may be a catalyst for solid-state-like olefin 
polymerization with which a kind of catalyst component was supported by granularity, particle-like inorganic support, 
or organic support at least among the above. 

[0108] as inorganic support — a porosity oxide — desirable — for example, Si 02 and aluminum 203 etc. — it can 
use. As organic support it is alpha, such as ethylene, a propylene, and 1-butene. - The polymer or copolymer which 
uses an olefin or styrene as a principal component can be used. 

[0109] Moreover, as for the olefin polymerization catalyst used by this invention, the reserve (**) polymerization of 
the olefins, such as a propylene, ethylene, and 1-butene. may be carried out. In addition, the catalyst for olefin 
polymerization used by this invention can contain the water as other useful components, for example, a catalyst 
component, etc. in olefin polymerization besides each above component. 

[0110] The propylene system elastomer (I) used by this invention can be manufactured by carrying out 
copolymerization of a propylene and the 1-butene to the bottom of existence of the above-mentioned catalyst for 
olefin polymerization, so that it may become the aforementioned presentation ratio eventually. 
[0111] a polymerization — liquid phase polymerization methods, such as a suspension polymerization and solution 
polymerization, or a vapor-phase-polymerization method — it can carry out also in any. By^the liquid phase 
polymerization method, the same thing as the hydrocarbon solvent shown on the occasion of catalyst preparation 
mentioned above can be used, and a propylene can also be used as a solvent. 

[0112] When enforcing a suspension-polymerization method. -50-100 degrees 0 is usually preferably performed at 
the temperature of 0-90 degrees 0, but when enforcing a solution polymerization method. 0-250 degrees 0 is 
usually preferably performed at the temperature of 20-200 degrees O. Moreover, when enforcing a vapor-phase- 
polymerization method, 0-120 degrees 0 is usually preferably performed at the temperature of 20-100 degrees 0. 
[0113] a polymerization — usually — ordinary pressure -100 kg/cm2 — desirable — ordinary pressure -50 kg/cm2 
It can carry out under a pressure. The above-mentioned polymerization can be carried out also in which approach of 



[JP. 2001-311036. A] 



13/14 ^— V 



a batch process, half-continuous system, and continuous system. 

[01 14] It is also possible to divide a polymerization into two or more steps where reaction conditions differ, and to 
perform it furthermore. The molecular weight of the propylene system elastomer obtained can be adjusted by making 
hydrogen exist in a polymerization system, or changing polymerization temperature and the polymerization preassure 
force. 

[01 1 5] In this invention, in order to obtain a denaturation propylene system elastomer, the graft copolymerization of 
the polar monomer is carried out to a propylene system elastomer. As a polar monomer, although a hydroxy I -group 
content ethylene nature unsaturated compound, an amino-group content ethylene nature unsaturated compound, an 
epoxy group content ethylene nature unsaturated compound, unsaturated carboxylic acid and its anhydride and its 
derivative, a vinyl ester compound, a vinyl chloride, etc. can be mentioned, unsaturated carboxylic acid and its 
anhydride are desirable. 

[01 1 6] As a hydroxy! -group content ethylene nature unsaturated compound For example, hydroxyethyl (meta) 
acrylate, 2-hydroxypropyl (meta) acrylate, 3-hydroxypropyl (meta) acrylate, 2-hydroxy 3-phenoxy propyl (meta) 
acrylate, 3-clo low 2-hydroxypropyl (meta) acrylate. glycerol monochrome (meta) acrylate. Pentaerythritol 
monochrome (meta) acrylate, trimethylol propane monochrome (meta) acrylate, Tetra-methylol ethane monochrome 
(meta) acrylate, butanediol monochrome (meta) acrylate, Hydroxy! -group content (meta) acrylic ester and 10- 
undecene 1-oar, such as polyethy!ene-g!yco! monochrome (meta) acrylate and 2-(6-hydronalium hexanoyloxy) ethy! 
acrylate, 1-octene 3-oar, 2-methanol norbornene, hydroxystyrene. N-methylol acrylamide, 2-(meta) 
AKUROIRUOKISHI ethyl acid phosphate, glycerol monoallyl ether, allyl alcohol, ant ROKISHI ethanol, 2-butene-1, 4- 
diol. glycerol monoalcohol. etc. can be mentioned. 

[01 1 7] The vinyl system monomer which has at least one kind of an amino group or a permutation amino group 
which is expressed with a bottom type as an amino-group content ethylene nature unsaturated compound can be 
mentioned. 

- NR1 R2- (the inside of a formula, and R1 — a hydrogen atom, a methyl group, or an ethyl group — it is — R2 — a 
hydrogen atom and carbon numbers 1-12 — desirable — the alkyi group of carbon numbers 1-8, and carbon 
numbers 8-12 — it is the cycloalkyj radical of 6-9 preferably.) In addition, the above-mentioned alkyI group and a 
cycloalkyi radical may have a substituent further. 

[0118] As such an amino-group content ethylene nature unsaturated compound For example, acrylic-acid (meta) 
aminomethyl, acrylic-acid (meta) propyl aminoethyl, Dimethylaminoethyl methacrylate, acrylic-acid (meta) 
aminopropyl. The alkyI ester system derivatives of acrylic acids, such as methacrylic-acid phenyl aminomethyl and 
methacrylic-acid cyclohexylamino ethyl, or a methacrylic acid Vinyl amine system derivatives, such as N-vinyl 
diethylamine and N-acetyl vinyl amine Acrylamide, methacrylamide. N-methylacrylamide. N.N-dimethylacrylamide. 
Imide. such as acrylamide system derivatives, such as N.N-dimethylaminopropyl acrylamide. p-amino hexyl 
succinimid. and 2-aminoethyl succinimid, can be mentioned. 

[0119] As an epoxy group content ethylene nature unsaturated compound, the monomer which has the unsaturated 
bond radical and at least one or more epoxy groups in which a polymerization is possible is used into 1 molecule. As 
such an epoxy group content ethylene nature unsaturated compound For example, the glycidyl ester of unsaturated 
carboxylic acid, such as glycidyl acrylate and glycidyl methacrylate. Or a maleic acid, a fumaric acid, a crotonic acid, 
a tetrahydrophtal acid. An itaconic acid, a citraconic acid, en DOSHI sault bicycio [2, 2. 1] HEPUTO 5-EN 2, 3- 
dicarboxyllc acid (NAJIKKU acid TM), The monoglycldyl ester of partial saturation dicarboxylic acid, such as en 
DOSHI sault bicycio [2. 2, 1] HEPUTO 5-EN 2-MECHIRU 2 and 3-dicarboxylic acid (methyl NAJIKKU acid TM), 
(carbon numbers 1-12 of the alkyI group in the case of monoglycidyl ester), The alkyI glycidyl ester of p-styrene 
carboxylic acid, allyl glycidyl ether, 2-methyl allyl glycidyl ether, styrene-p-glycidyl ether, A 3. 4-epoxy 1-butene, 3, 
and 4-epoxy 3-MEGHIRU 1-butehe, 3, 4-epoxy 1-pentene, 3, 4-epoxy 3-methyl-1-pentene, 5, a 6-epoxy 1-hexene, 
vinylcyclohexene monoxide, etc. can be mentioned. 

[0120] As unsaturated carboxylic acid, unsaturated carboxylic acid or these derivatives (for example, an acid 
anhydride, acid halide, an amide, Imide, ester, etc.), such as an acrylic acid, a methacrylic acid, a maleic acid, a 
fumaric acid, a tetrahydrophtal acid, an itaconic acid, a citraconic acid, a crotonic acid, isocrotonic acid, norbornene 
dicarboxylic acid, the bicycio [2, 2, 1] hept-2-en -5, and 6-dicarboxylic acid, can be mentioned, for example. 
[0121] As this derivative, for example Chlorination MARENIRU. MARENIRU imide, a maleic anhydride, Itaconic acid 
anhydride, an anhydrous citraconic acid, tetrahydro phthalic anhydride, the bicycio [2, 2, 1] hept-2-en -5, 6- 
dlcarboxyllc acid anhydride, Maleic-acid dimethyl, maleic-acid monomethyl, a diethyl maleate. Diethyl fumarate, 
dimethyl Itaconate, citraconic-acid diethyl, tetrahydrophtal acid dimethyl, Bicycio [2, 2, 1] HEPUTO 2-EN 5, 6- 
dicarboxyllc acid dimethyl, Hydroxyethyl (meta) acrylate, hydroxypropyl (meta) acrylate. glycidyl (meta) acrylate. 
methacrylic-acid aminoethyl. methacrylic-acid aminopropyl, etc. can be mentioned. 

[0122] As a vinyl ester compound, vinyl acetate, propionic-acid vinyl, n-butanoic acid vinyl, isobutyric-acid vinyl, 
vinyl pivalate, caproic-acid vinyl, parser tick acid vinyl, lauryl acid vinyl, stearin acid vinyl, benzoic-acid vinyl, 
salicylic-acid vinyl, cyclohexane-carboxyllc-acid vinyl, etc. can be mentioned, for example. 

[0123] These polar monomers can be used by independent or plurality. Moreover, as for the above-mentioned polar 
monomer, it is desirable that graft copolymerization is preferably carried out 0.5 to 10% of the weight 0.1 to 15% of 
the weight to a propylene system elastomer. 

[0124] It can consider as the approach of carrying out the graft copolymerization of at least one sort of polar 
monomers chosen from the above-mentioned polar monomer, and various approaches can be mentioned to said 
propylene system elastomer. For example, dissolve a propylene system elastomer in an organic solvent, and heating 
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fusion of the approach and propylene system elastomer which it adds [ elastomer ]. and heat stir and carry out the 
graft copolymerization reaction of the above-mentioned polar monomer and the radical polymerization initiator is 
carried out. A polar monomer and a radical polymerization initiator are added to the melt obtained. Stir and the 
approach of carrying out graft copolymerization, a propylene system elastomer, a polar monomer, and a radical 
polymerization initiator are mixed beforehand. How to carry out a graft copolymerization reaction, while supplying 
the mixture obtained to an extruder and carrying out heating kneading. After carrying out impregnation of the 
solution which comes to dissolve the above-mentioned polar monomer and a radical polymerization initiator in an 
organic solvent to a propylene system elastomer, it can heat to the highest temperature which ethylene and an 
alpha olefin random copolymer do not dissolve, and the approach of carrying out a graft copolymerization reaction 
etc. can be mentioned. 

[01 25] The 50 degrees C or more of the range of 80-200 degrees C are suitable for especially reaction temperature, 
and reaction time is about 1-10 hours. 

[0126] Although any of a batch process and continuous system are sufficient as a reaction method, in order to carry 
out graft copolymerization to homogeneity, its batch process is desirable. 

[0127] Although the radical polymerization initiator to be used is good anything if the reaction of said propylene 
system elastomer and said polar monomer is promoted, organic peroxide and its organic pel ester are especially 
desirable. 

[0128] Specificaity Benzoyl peroxide, dichlorbenzoyi peroxide. Dicumyl peroxide. G tert-butyl peroxide. 2. the 5- 
dimethyl 2, 5-JI (peroxy benzoate) hexyne 3 and 1, 4-screw (tert-butylperoxy isopropyl) benzene. LauroyI peroxide, 
tert-butyl pel acetate, 2. the 5-dimethyl 2. 5-JI (tert-butylperoxy) hexyne 3 and 2. the 5-dimethyl 2. 5-JI (tert-butyl 
peroxide) hexane. tert-butyl benzoate, tert-butyl pel phenyl acetate, tert-butyl pel iso butyrate, tert-butyl pel-sec- 
octoate. There are tert-butyl pel pivalate, cumyl pel pivalate, and tert-butyl pel diethyl acetate, in addition there are 
an azo compound, for example, azobis isobutyl nitril, and dimethyl azo isobutyl nitril. 

[0129] DialkyI peroxide, such as dicumyl peroxide. G tert-butyl peroxide, 2, 5-dimethyl 2, 5-JI (tert-butylperoxy) 
hexyne 3 and 2. 5-dimethyl 2, 5-JI (tert-butylperoxy) hexane, 1, and 4-screw (tert-butylperoxy isopropyl) benzene, 
is [ among these ] desirable then. 

[0130] As for a radical polymerization initiator, it is desirable to be used in the amount of 0.001 - 10 weight section 
extent to the propylene system elastomer 100 weight section. Although the inside of an organic solvent or a non- 
solvent can perform a graft reaction as aforementioned, since the constituent which dissolved the denaturation 
propylene system elastomer in the organic solvent in this invention is used as adhesives etc., when it reacts in an 
organic solvent, remaining as it is or the organic solvent which is congener or other type further is added, and 
adhesives etc. are prepared. When a graft reaction is performed without using an organic solvent, an organic solvent 
is added anew, a graft product is dissolved, and it considers as adhesives etc. 

[0131] thus, in addition to the reaction time or reaction back, as an organic solvent for preparing adhesives etc. 

Although not limited especially, for example Aromatic hydrocarbon, such as benzene, toluene, and a xylene. 
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^fbTK^S^ LTJi. ^^/K :7'n e/K 

;^'f'/\^'ry'f-j\^. Ti^ hy-^=^j^. y:i^i'>h})/i^^j:^ 

[00 6 1] :i fcy ^/uv^y/K y =c=^j\^iy^) jvtiihf<o 

h y ^^y^-vyy^. h y evt-v-y /K h y v-^ 
n^=\=-i/'/u^/y /K h y >^ai=:/u->y yK i^;^^/^'^^: 

/K hy:^:7^/wyyi.7fe^(ohyi^^byK^®m^>y 
/w. h y ;^ y i: cc»^^byK^emv y 

/K^>i^ y /Wit— h y ^ ^/i^i^- y /uy ^yv/j: 

[0 0 6 21 $ ^JCfc: Kc:^^i^S. p< h^aev'. ^ h=^r 
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i^iy^ zi^^ yjuT ^, y fj:^<Drji-^/UT ^ y 

y^/\yr^y^ ^^^/u^^m— y^r^^ y /<?^cor y— /^r 
^ y fcfir /i^^/ur y — yi^T 5: y h^o^mm^^ 
""^y^^A^yy^y^y A y . ^^y ^=-f^yity^y ^ yfi: 
}^iDy^y^y^yWi}£(o') ^^^WS^^^^ff e>tt6c 

[00 6 3] R^^L-C>^. Z.}Xh<DO^-^^-MnU 
*ifd5»*L.<. ft*C>^/bS. jK5S»2-6 0jK{t:7k 

[0 0 6 41 tt, ^^o>y>'®^, ^^m^mmvs: 

--2 0<O2«S:ifcfi3jRr/u^yi-S. :ifcfir y — yi'S 

[00 6 5] At^Wlcii:!:, 2 jK* felt 3 jKryv#/vS^ 

^/K 1.2-v?^^/u:;^n bVu, 2. 3-v^y f^yi^y^^/K is 

o-^>^^/u, tert- ^^^^/K ^s^-^>'^yK 

>'^/^^ i^iJ' n^^Vyu, ^-y /^-zi^v-^ n ^:^f i/yi^^ is 

tb. r y-yuS<!r L-CJ^. 7:n:=.yK hy^K v^y^/w 
:7ain/K h y P<^yV7 3tnyK ni^/Uy^a^^/K :^^n 

^^yi^'i-^'^/v. T>^l>^ir:=:yK :7iii-:^>'by/K ^ 

/i^. Tirrv h y u-::^/!^, -r 1- ^ t Ka-;-:7^/^, 
^ri/u, tf:7 3.r:iyyw^ if(7)Ty— ywS, -<>'v^/K 37 

rn::i/Uji'^/U^ y zxLzz.jl^yu tfyV, h y yU^ ^yU/^if(D 
r y-yur/^=^yi-S?i^;^?^tf ::tie>f^2aJS 

[00 6 6] R^ f^i^ms^ 1 - 2 O C7)r 

yi-^yuS-efcSo Tyu^yuS^U-Cti; ;i:f4:^Jic> ^f- 
/u, 31 ^/u, n-y^nt^yK i-:7"a if /K n-:/^yK i-:^' 
^yu, sec-:/^y^, tert- ^^yW, ^V^yK -^^i/ 

'z'V/w> r>f'=iv'>'K y y^''Kyi^:=^yK T^^iy^jvt^k^ 
[0 0 6 7] X' iSiO^X^ /^D^i^JD? 



[0 0 6 81 wixe>0 9*>. ^^n^ViS^^, ©m'&W 
S. ^*ai-2 0(O^<b*^S. mmWL\^2 0<D^^ 

$6lc, y ^yv;:^yi-j)x^— h y T'yW:;^^ ^ ^ >'^yW 
:7;^-4^— yu;^yu:7d-^— ^>^v?y^^yw:7 
p- hy^^>^;^yt':7;i-^— hyy^y^^^^ 
•^>^;^y^:7^;?:— h y ^ y:/^y^^>'-fe'>^y^7;i- 
y ^yv>^y^:7w'^^ y :iL=^ji^:^/uy ^ 
'^ly:^/^^ ^ ^--V, p- hyV'^>'^y^:7.f hy 
y^jfi^^i^^^y^jii^y ^ ^--Y. ^"y^y^x^-^n^iyM 
:y:^juy ^ h y >^y^5^^ y ^ v;5tyu:7 ^ h 

[006 91 Y\t. mmm 1-20 <d 2«o^{k7k^ 

-0-. -co-, -s-. -so-. - 

SO2 -NR^ -P (R^ ) -P (O) 

(R® ) -BR^ -i^fzl-X-A I R^ - (fcfcUR 
®tic*^J[g^. /M^y^^IE^. J^^S(1~2 OcDjK^L*: 
^S. ^«ai-'2 0O/NP>5^Wb^^b*^S) 
-To 

[0 0 7 0] y^i^v'. i:;^y^yi^y^u 

i.2-3i^u>', i^y^yv^i.a- ai^ixv, 1.3-hy 

y^Tyu^ u vS/^ ifcomm^ l - 2 0 cO 2 {ffi<^j^{t:7Km 

(n-:7"neyl.) v-y L^:x, {i-zynif/U) iy}} u 
(i/^ n^drv/yU) v-y UV, y ^yU:7 :=:-yl/V 

yu>'. >^:7iii:::^yi->'y uv-, (p- h y yu) y U 
y uv. Tyw^/ur y — /ui^y L^v, ry— yi^s-yu^' 

-r h 7 y ^yi^-l, 2- y yu. x h y :7 ;^ywi. 2 
- v^ixy yP'/i:^coTyu='f-yUv^v'y /K Tyu=5eyvT y — yu 

v^>>yyK r y — /i--jyyyi-s/^^<D2fiiHco<>--r-^'&w 

±l22ffico^>f^^WSco<^-Y^^yyi''v:=i^^At:: 

©i^Lfc2fflcoyyu-^^r>^-^;^s^ ±iS2^(7:><5^>r^ 

S/<^^-Cfc^). R^ f^. UtrtfiR* ^[^^co/Nc^y^^-i^ 
i^3g^ i-'2 ocojlSYbyK^S. J^^lgc i - 2 o 
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100 7 1 1 :L<O0h2m<O^-fm^^S. 2%(D^JU 

10 0 7 2] [ i ] -e^^n-ssf^ 

trj^ {1- (2,7-^/^^/1-4- Ji^/W Vv^jn/V) ) 

i^J^i^^a]) K. rac-':>?7«^/U>y U-V- tr^ {1- (2. 

ix^^ny K. rac-i;^;?<^/V'->y UV-- {1- (2, 7-^^ 

y K, rac-v^;^^/Uv^y l^V- tf;^ {1- (2, 7-v?7« ^/v 

h\ rac-i>;<^yVi/y UV- bf;^ {1- (2, 7-i/^ ^/V'-4 
-t- :/^/w-r v^::^/^) ) v^/^=J:=^e'A>^:J' C2 y h\ ra 
c-i^;<^/i^iy]) u>- fcr>^ {i- (2, 7-v^7<^/V-4-n- 
V5^/V-f Vy^r^/l^) ) -^?/Vr3r:^»> n y rac-i^ 

pt^^yl'v'y ixv- {1- (2.7-v?;?<^yW"4-n- ^^iy 
/i^-{:y'r:=^/i^) } i^/W=i:=.r>i^i^^ny K. rac-v?^'^ 
/l^ixy u-:^- e;^ {1- (2.7-i^;;«^yW4- i^^u^^iy^ 
/l^^Vr:=:/W) } v^/V':3^r:7Av?:5^ n y K. rac-i^^^ 
/i^-y]) UV- {1- (2. 7-i^;?« =^/U'-4- jjt^/Uv-iJ^a 

'--#e//u^>"7':=i/P') } i;?/^^^!^^^;?^ P y k. rac- 

v^;<^/l'->y U^- bf;^ {1- (2,7-i/^^/W-4- >^a::=i 
/U-^f^/U-f V'T^':^./^) ) -Jji^=i=.^J>.-J^ u ]) h\ rac- 
-^^^^^/W^^y l^^^- tr>^ {1- (2, 7-S>;?« ^/U-4- :73i:=. 

h\ rac-u?p<^/W->y UV- fc'^ {1- (2,7-Z^;^^/]y-4 

K. rac-i^^'^/^i/y UV-fcT^^ {1- (2. 7-i^p<^>'W4- 
h y ^ ^/'t-v^y /i^;^ ^/u-O^^^/v) ) i;!>/Uzi:=,r^Jx 
-J^m]} \>\ rac-v^^^yWv-y l^>^- b'^^ {1- (2, 7->^ 
p(^/v-4- h y ^'?^/Vv'ci=se^v';^^y^-f >"7^^yw) } i> 
-/l/n - r> Av^^ p y K. rac-v^^'^/^->y U>'- tf;^ 
{1- (2,7-i^7<^/^-4-i- :/n fcf/WVv^^/V) } v^/lx 
3:i^r>i^v?>j; n y rac-v? (i-:/t3 e/U) v-yuv-tT 
>^ {1- (2,7-i^;^^/U-4-i- If/U-f ^^v'^/P) } 

P y K. rac-S^ (n->^^/U) v^y U:/fcf 
{1- (2, 7— tVP-T Vv^^/P) } 
/U=i=ii>Av^>)? n y h\ rac-i^ ixy 
l/>'tr;^ {1- (2, 7-t:^>{^/U-4-i- >^nbVl--r>^n 
/U) } -://u=i:=^!>i^v^i^ D y K. rac-p<^/^:7;ii;^/^>' 
yU'>'tf;^ {1- (2,7-C^;^ ^/U-4-i- :7^cz tV^^>'x — 

/u) ) -:^/u=jni>A-::^:j^ o y k. rac-^^/u:^!!!^!/^^/ 
yu>^tfy^ {1- (2. 7-v?>^/w4-t- :/f^/v>r ^-^rt. 

/U) } :i^/^pnT^A->^iJ? n y h\ rac-v^7:n^/W>/y u 

{1- (2.7-v^y^/u-4-t- ^^jv^:^^^/^) } 



i^/^=iz:.i*rAi^^ n y rac— >^:7 3i::^7Wi/'y UVfcT;?^ 

{1- (2, 7-i^7« 5^/w-4-i- :/n f/u>f V'f^xi/u) ) v?/u 
nr:.»}rAv^i5^ a y rac-v^:7 3irL/ue/y UVtf;^ {l- 

(2,7->?P<^/W4- :ii^/l-^>'v^^/U) ) >?/WnnT>A 
v^^oy K. rac-t? (p-hy/W vy UV'tf;^ {1- (2. 
7->?y ^/P-4-i- :/P e/U-f ^^v^::^/^) } i/jVzi=.ry 
v^^ o y h\ rac->? (p-:^ i^yuvt^;^ 

{1- (2,7->^;<^/W4-i- :?'n t'/U>r ^-T^cn/k) } 
3n5fAv?^ay K. rac-i^;<^>ru>y U>^trJ^ {1- 

(2-^^/^-4-i- y^oe/L'-?- in^/^vf vv^zi./l^) ) 

[0 0 7 31 *)trac-i^;^^/W>y l/V- {1- (2, 

p<^/K rac— >^;;«^/^vy u:/- tfJ^ {1- (2,7-v^;><^ 

y K. rac-i;^;/^/U->y UX- tr;^ {l- (2,7-S^>5^y^ 
-4-i- :/a tV^-Y Vt^^/^) v^/V^ir^r^A- tf>^ {1- 

Uix- tr;^ (1- (2, 7-v?;^ ^/W4-i- fc^yW Vy^n 
yu-) v^/u=i^^>A- tf;:^ {1- (p-:7 3i^/U';^yw:7^-^ 
h) . rac-v^j/^/Ui^y U'>'- tr;;^ {l- (2->^ ai::^yW4 

py K/^^d5^J^^$tb5p 

[0 0 74] :^mMX-n. ±^<D^ o^J:^ [ I ] T-^^ 
[0 0 7 51 

(jbsl 




• • • [l-a] 



[0 0 7 61 (^^. M. X' . . . , Y 
ft* [1] tmc-r^^^ti^. »*U<?*R' «7killi^ 

[0 0 7 7] r(DJ:5 3Cf*[I-a] 'e^$n^iT^bv>j§ 

- tf:?^ {1- (4-:7 3;::^/U-Y Vy^X./W) ) S^/U ;3 - i> A 
^Vi]) h\ rac->^7f ^/Ut^y t*;^ {1- (2-;^^V^ 

-4- :7ai:^/P>r Vr^^yU) } i>yP=2^^;rA>?:5' D y 
raci^^'f-z^iyV i^*^- tf;^ {1- (2-y«^/U'-4- (a- 

c-:^;^^/^^>y i/>^- {1- (2-p<^/V'-4- (0- 

/'^/H ^^v^^/l^) ] u ]) h\ rac- 

i^y^ywi/yuv- tf;^ {1- (2-^^y^-4-(l-T>' 

^/v^i/y u^^- tr;??. {1- (2-y ^yw4-(2-T>' 
-fe:::^yu) ^\y^::z.,v) } i^yWn ij^ A ci y K. rac- 



-9- 



-:^^'^/u->9 {1- (2->^yw4-(9-r>' 

v>^^/^->y fc^;^ {1- {2-;^^/U-4-(9-:7:ii-^>' 

v^;<^y^vy UV- IfJX {1- (2-y ^y^-4-(p-y^/l':d-n 
v'^^/U) -YV7='n/W) ) v?/Wz3:=:r5r A>^i7 CI y K. ra 
c-i^/^/t'V'y t-^^- tr;^ {1- (2-7<f^/l^4-(^>^^7?^ 

K. rac-e^;^^/W>y UV- {1- (2-^ ^/l-4-(p- 

rac-v^^^yu'>y uv- tT;^ {1- (2-p« ^/^-4-(II^- 
^^u:73:=/^) ^>'v=^;=./u) } v?/U3j=:»>Ai^:^' n y 
K. rac-^^^y^vy UV-- If;^ {1- {:l-:^'^^\^-^-io- 

K. rac--:^;^ ^yuv^ y U If^ {1- {2-;?^ ^/^-4-(o, 
p-->?^ n n :7 at —/I/) :7 31— yl/>f >^^=:/t') ) ''y)\^-=iz^ 
r^At^^ny K. rac-v^y ^/l-i/y UV- If;??, {l- (2- 
;?<^/W-4-(p-y^n^:7ai^/^) ) >?/V=i:::^ 

ijrjui^^ny K. rac-i^7<^yvi/y UV- f;^ {I- (2- 
p< ^/l.-4- (p- ^ y /P) ) i^/U-zi ^ ^J>.-J^ 

py h\ rac-i^jJ^^/l-vy l^V- f;^ {1- (2-7^5^yW4 
-(m-hy/l^) -YVr::^/!^) } v?y^=i::i [3^ Ai^iJ^ n y 
rac-v?;^^/U>'y UV- t';^^ {1- (2-;* f^yW-4-(o- h y 
/l^) -YV^^^/V) ) S/yU^c^r^Ae/i^ t7 y k. rac-e^^ 
^yut^yu'V- {1- (2-^^yi-4-(o.o'- v=p<^yw 
•7j:^/p) x<>-f*-/u) } ::;?yw=3^i>Ai^:5^ t3 y Ks ra 
c-'i:^7^^yuv'y u-v-- b*;^ {i- {2-:^^;v-A-{ii-=r,^/u 
7ic:=:yu) ^>'i?=^— yl^)) i;^yU n A :^ t3 y K. rac 
-•C^T'^yVi^y l^^^- IfX {1- (2-;^^yV-4-(p-i->^o 

K. rac->^^^/V->y U^'- tf;^ {]- (p- 
-<>^v?y^:7airryU) ^l^'f^-/^)] v^yVra - A v?^ o 
y h\ rac— :^:?«^y^vy uv- if>^ {i- (2-j><^yW4- 
(p-lf :7 3ir:iy^) ^V-T^^n^yu) } v?/V=3 - r> A n y 
h\ rac-v^T^^yWy u>'- {l- (2-y ^yu-4-(m- 
Xf-y^^^M ^r^-v^zn/V) ) v?yUr3:^57Av^i7cJ y K> 
rac-v^p^^/Ui/y UV-- ex {1- (2-7« ^yW4-(p- h y 
;^^yUv/y yW:7 3i:=iyl^) ^ V-T^^n./l^) } i^^/l^zn^r^r^ Av? 
iJ^ny rac->?;^f^yUv'y UV- fcfx {1- (2-^=^yW 
-4-{in- h y ^ ^y^-> }) juy x. :^/v) ^ i^'f^M ) i^yw 
=j-r:^A^/^ay K. rac-:>^;^^y^S/y uv- ex(2- 
:7ai^yU'-4- :7cu^yP^ Vv^jn^yl^) } v^yU:^^ r> a 
ny rac-i^^f^yU">y U-^'- tf;;^ {1- (2-7«^yi^4 
- :7ziir^/U^ >'7^i:^/V) ) ->^yW A D y ra 
c->^-{i-^o tVi-) -iyy WV- {1- iZ-y^^/V-A- 

:7air:yU^ ^^^ziyl^) ) i/yw n r> A 1:2 y K. rac- 

^J- (n-:/^yu) vy uv-- tf;:^ {1- (2-y^yu-4- :7 

31 V-T^-yV) ) v^yUc^r^r^'-^v^i^^ D y K. rac-v^ 

d^^v/ybv^y ix^^- {1- (2-;<^yv-4- P'^i 
::^yU-< ^^■7*::^yW) } i^yU=in r> A v?^ d y rac-;?« ^ 



yW:7 3i;=.yl^->y U^-- {1- (2-p<^yl'-4- :7ni:=i>rP 

^l^'rs^/}^) } i^yl^=2ni^Av?^^ p y K, rac-v^:7 3:1:1 
yuv^yuv- e;:^ {i- (2-7f^yW4- ^17 3:^/^^ >'7^:=: 
M 1 i^yi-rinr^Ae^:?' o y rac-i^ (p-Kyy^) V 
y uv- hf;^ {1- (2-;)« ^yw-4" :7 3: :::iyP>< Vy^^^yv) 

) v?/l^zi:^r>A>?iJ^ E3 y h\ rac-v? (p- a n :7 oi 
/U) V'yu^'- ex {1- (2-;<^yV'-4- -7 =c=:^/V-^ l^y^ 
^yV) } i^yv=i- r>Ai/^ n y K. rac-T^f^U^- ex 

{1- (2->^yW4- :7 3i=^yW VT^^-yu) } i^yv-acnC? 

A>?i7ay K. rac-:x^U'>-- ex {1- (2->' ^y^-4- 
:7zc— yW-i' yu) } v^yUzij=.i^A>^:5^ n y K. rac- 
i^^^yw^y^^ u^v- ex {1- (2-;^^yV'-4- :7 3i=yu 
^V-lrjiL/u) } i^;^=a^r>A->?iJ^ a y h\ rac--^?^ ^yW 
x^ — uv- ex {1- (2->'^yW4- y'zn^yv^r 
yt-) 1 v?yU3=.e^Ai;i^^ a y h\ rac-^?p« ^yi--> y X^ly 

- ex {1- (2->^yu-4- :7 3i-yi.^ v-^F'-yv) ) ^j^x, 

[0 0 7 81 rac-v^;^ ^yi-i/y U>'- ex {l- (2->?'^ 
y^-4- 7a:riyW ^^•7^:=iyW } i^J\^^ M.-J :^ "^JV^ 
rac-v^^^yWv^y ex {1- (2-> ^yl'-4- :7nir^ 

yu-f V-T^^yW v?/U=i^^A;^'f-yUiJ^r2 y h\ rac-v^;^ 
^yv^i^yu^-- ex {1- (2-;'< =^yw-4- y ziL:^jv^ i^'f 
^JV) } v?yV=x:r:r>Ai?^n y K. rac-i^y< ^y^-> y 

- ex {1- (2-;^=^/W4- yzc::=^/V^:yy^z=^/V) } v^yV 
3;:i57A:^^py h\ rac->?p<^yl'V'y b-V- ex {1- 

(2-;^^y^-4- :7 3i^yw^ V'T*^/!^) } i^/^=3;=i»> 
y^nyK^y ( h y y'/u^n^ >'Xy^>^A^;^^— 
^■) . r8c-v?^^yL- >y uv- ex {1- (2-^^y^-4- 
>'ai:=^yW } •^^yV'nn.^^^Av? (hy:7yP:^a 

:?« ^:xxyw:7^:?^— h) , rac-i^^ f^yv^V y UV- ex 
{I- (2-y^yU'-4- r7iii::iyl-^ Vy^nyU) ) n «J7 

i^e^ (p- hyvji>xyv:7;t^--- h) , rac-v^;^^ywy 
v^i^- ex {1- (2-;?< '^yw4- >^ai^yW:^7'^yv) ) 
v^/l.:nr^.^ Av> (^^yl'XyW:7^^>— h) , rac->^;?< ^ 
ywi^yu-v- ex {1- (2-;><5^yW4- ^^airi^yU-O'T^n 
yU) } v?yU:':=ii>J^i;? ( h y P^yl^j^n p< ^S' >Xyl':7 -t- 

- h) ^ rac-i:^7« ^yvi/y U'>'- ex {1- (2-^^yW4 

- y =^zLjv^ ) i;>;v^:=^^ M.iy ( h V yyu:t 
tir^zr—h) . rac-v^T^ '^yW'^y U^-- ex {1- (2- 
;^^yU-4- :7:i::^yu>f>'v*^yU') ) -^'yua^ 

n y K (n-^^h^iXK) . rac-^?;^^yU'^y UV- ex 
{1- (2-^'^yW4- :7cii^yi'^>'-r^yu) } v^yps^i? 
A-:^ (n-:/b=^iyK) . rac-i^><f^y^->y u-v- ex 

{1- (2-;^^yV-4- :7ain/U^ ) v^yl^r^n:!^ 

[0 0 7 91 ±gB(D'3"?^-CtR^ ;d5y ^yuS-efeSft-^ 
fijI^I^'S 2 - 6 cOj^fbTK^S-Cfc «9 , R^'ni^m^G-- 

1 6c?5r y— yi-s-efe^S^^ft:iS^4^<>s?*L<^v> 
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10 0 8 0] rac-v^p<^/l-V9 UV-- {1- (2-^3^^ 

K. rac->?^^/W>y UV-- tr^ {1- {2-^^/P-4- 
(a- -^I^^/W) ^:yy^z=./U) ) v?/l^z2^rj? a y 

(e- '^->'^/i') ^i^T^jzi/u) } i;?yu=3c=:i>^i^^o y 

e^^uy K. rac-i:^p<^yu>y uv- tf^ {i- 

v^^oy K. rac-i^;^^/l-C^y U^/- tf*^ {1- (2-:3i^ 
/U-4- (9-r V h7-fe-/^) -f>'x— ) i^.'U^i — 
JKt^^aD K. rac-i:^><^/l'Vy UV- tT::^ {l- (2-^:. 
^/V-4- (^-y ziL-r^^ V \) M -O-T^^/V) ) v^yv^n::^ 
r^Ai^^ny K. rac-v?;?<^/Wi/y W>'-b'::^ {l- (2- 
Ji^/U-4- (o->^/W:7 3inyU) >f>v=^-yl^) } i?/Vn 
:=^^A>?^ay K. rac-v^;^^yWy UV- t*:^ {1- 

j\^zi=L^M.%^i^XJ y h\ rac-i^^^yWv'y bf:x 

{1- (2-Ji^/W4- {p-j^^/Vyjc:::^^ -O-f^^ 
/U) } v^/l-^Ji^i^^Av?^ P y K. rac-v^^^/Vv-y 

- If^ {1- (2-^5^/U-4- (2. ^71^:7^^/1-) 
Vt^zz/u) } i;P/^=3- i>Av?^n y Ks rac-i^7^^/Pi^ 
y U'V'- hf;^ {1- (2-:3Q^>'^-4- (2,4-i^^^>'i^:7^z^ 

^iy^=^/V) ) "ix^/Pzi — »j7Av^i5^ a y h\ rac-i^;?^ 
^/Vv^y U-V- fcf:^ {1- (2-31^/^-4- (2» 5-S?>< '^/V- 
yziL^/\^) ^i^^z=.)V) ) >:/yu=i— r^Av^ii^ o y K. ra 
c-v^y^^/U-i/y UV- tf;^ {1- (2-ni^/U-4- (2,4,6- 

ny Kv rac-S^;>«^/Pt^y UV- tr><: {1- (2-ai^yW4 

^ny K. rac-v^><^y^v'y UV- tT-;^ {1- (2-:n5^yp 
-4- {m-iJ^nn:7cnr:iyU') -<>"7^::^yW) ) 
v^:^ny r^c'i^^^)Viy^) U^y- b*><. {1- (2-^^^ 
/W4- (p-^ n n :7 :n jnyU) v-T^^^yv.) } ^ :^ 
Av^^py h% rac-v?;^^yUv^y UV-- hf::^ {l- (2-^ 
^/U-4- (2,3-i;^^nn7^:=^/U) ^-v^j^yu) ) i;^^!- 
-=1^^ hs^j^ xiy) K. rac->?;^^^Pt/y uv-- e';^ {1- 

(2-:3i^yU-4- (2. p o :7 oi^yP) V7^:=i 

/u) } ^JfX^'ziz^^j^.^J^i; xi"^) Ks rac-v^y^yuv-y l^V- 

- \f:^ {1- (2-Ji^/l-4- (3,5-v?>:^ a a >':j^r:^yL.) ^ 
^-y^^/U) } i^/Vnj^LT^ d y ).-^ rac-i:/^^>'V'>- 

y U'V'- fcr;^ {i- (2-31^/^-4- (2->^c2^:7ii:^yu) 

v^y t";:^ (1- (2-:x.^/W (3->^n ^ 

/l^) ) v^/Vr3- r>j:,,s;JiJ7 n y rac-S^>« 

^/l-->y U^^- hr;JC {1- (2-:ii^>'W4- (4-yc2^:7a: 



p<5^/U->y U-^^- tr;^ {1- (2-3;^yP-4- (4-K'>'3.r^ 
y/l^) ^V-T^zr^/U) ) v^yUrJr:i>Av?^ n y K. rac^i^ 
p^^/Vv-yuv- If^ {1- {2-:3i^/W4- (4-hy;?<^ 
y^i^yyv>^air:./v) ><V7^r=^yu) } v^yPrani? Av?^ n 
y h\ rac-v^^^yi-v-y U-V- fcf^ {1- (2-n->^P fc^yv- 
-4- y^cn^/W ^-T^^/l^) } >?yl^3 — D y h\ 
rac->?>^/V'>y {1- (2-n->^n fcf/W4- 

(a- Yvt^jh/^) } ix/U3:^i>Ai^^ n y 

h\ rac->^^^/^'>y UV- t!'^^ {1- (2-n->^ci f y^-4 

y K. rac-':^j?<'^/U'>y U^V^- {1- (2-n->^otfyu 
-4- (2-;^^yWl- -^:7^/V) ) 
r^Ai^^a y K. rac-i^p<5^/Wy U-V- tf^ {1- (2- 
n-:7'n tf/^-4- (S-T -fe :7 ^/t-) ^iy-f=.fV) \ >^/U 
=i:=i5;AS/^n y rac— ^yWv- y UV- If;^ {1- 

(2-n-:/c3 bVW4- (9-T >- h 7 r^/W ^ V^^r^ 
/w) } v?/W=i:^r>Ai^^ D y h\ rac-i^;?<^/Vi/y U^- 

- tf;^ {1- (2-n-:/n e/U-4- (9-:7 3^^>' h y yu) 
Vt^hi/U') } v^/Urin r> Ai/^ o y K, rac-v?p< ^/Wix 
y if;^ {1- (2-i-:/n eyW4- y^aiJ=^/W 

/W) } v^/PnjiiC^Av?^ n y K> rac-i^;?< ^yP-i^ y 

- tr;:^ {1- (2-i->^c2 e/W4- (a- •:h:7^/^) ^Vt" 

} e//^:3::ir^ Ai/^ n y K. rac- f^yVi/ y U 

V- {1- (2-i-:/a tf/i'-4- :^:7^y^) 

} ^:^/^=J:^ii;Ai^^P y F\ rac-i^;^ ^y^vy 
t';^ {I- (2-i-7'n t:Vu-4- (2-^^/1^-1- 
^/U) -O-r^/l^) } — !>A>:x^tJ y K. rac-v^ 

j^^'^yui^y U'>'- if:^ {1- (2-i- >^a /1-4- (5-r-fe 
■:h:7^/p) >r r^T^jTL/v-) ) I>.i/^ xi^} K> ra 

c-i^^y ^/Uv-y UV- \^y^ {1- (2-i-:7*D e/W4- (9- 
h^ir^/V) yil^y^^^jV) } v^yura - f^^i/^ n y 
K. rac-e;^^^/V->y UV- tr:?^ {1- (2-i-:/n l^yW4 

- (9-:7 3:':^>' h y /U) ^-i^^-jv) ) iJrAv? 
:5^ny K. rac-v^>>< ^yUi/ y t^V-- b";^ {1- (2-s->^^ 
yW4- >^3::=^/W VT^-yl^) } v^yV3:=i'>Ai^i7 n y 

rac-v^T^^/Wv-y U^-- e;?^ {1- (2-s-y=^y^-4- 
(a- ■^:7f^yW) >'-7='::iyU) } v^yu^ ^ A n y 
K> rac->^7f ^/l^i/y L^>^- fcT^^ {1- (2-s-:/f^yW4- - 
(/3- -l^y^^yU) -rv-^zi/U) } v?/U3:=ii^Av^^^ o y 

h% rac-v^p« ^yu:>y uv- tf^; {1- (2-s-:/f^yu-4- 
(8-;^^yU-9- ^^P'^yu) ^ ^-v^^yw) } v^yU^zn-^A 
i^^p y K. rac-^^^Tt^'/U'ixy u-V-- {1- (2-s-::^ 

Av^^ay K. rac-i^p<^yl-->y t'^^ (1- (2-s- 

:/5^yu-4- O-rv h ^ir:=:.yW >'y^— yu) ) t^yi^n 

- lirAi;^:^^ o y rac-i^j><^yl-Vy l^:^- lf>^ {1- 
(2-s-^^/W4- {9->^ :n -^V h y ;V) ^ lyf=^;V) ) 

t^Av^iJ' p y h\ rac-v?>< ^yi-i^y i^>'- tT;?^ 
{1- (2-n-<>'^/^-4- :7ai=iyU^>-7^nyU) } S^yWri 



-U- 



(2-n--<v^^/W4- (a- -f >'7^:=^/»^) } 

{1- (2"n-:/^/i^-4- ^^ai^i^/W^^T^^/u) } v^/V=3 — 
i^Ai^tJ'ny h\ rac-^?;><^yi'S/'y U'>'- \f:A {l- (2- 

n-:/^>'U'-4- (a- •:f-:7^/W) ^ ^-^jnyl^) } >?/Un^ 
C7A>?^ciy K. rac-^^^^^/Wi/y W^- fcTy^ {1- (2- 

C^Av?i5^oy h\ rac-^^^T^^^/l'v-y UV- tf>^ {1- (2- 

':^/u3-i>A>?:j^ a y k; rac-e^^^/Ui^y l^V- f;^ 

{1- (2-n->^^/^-4- {5-r-fe-^:7^/U) >r>'7^— 
} :^/u=i=.!>J^:Kt^^ n y rac->^p<^/v->y uy- 

- tf:^ {1- (2-n-y^/W4- (9-TV hy-feri-v^u) >r 
y^:=:>ru) } t^/V-=i =i ^7 A v^iJ^ a y h\ rac-i:^p< y 

uv- tr;^ {1- (2-n-:/^/W4- O-^zc-^v h y yv) 
-O-T^ri/U) } i>yl/=Jni>i^v?i5^ d y K. rac-e/p<^/W 

v'yu'^'- tr;^ {1- (2-i->^^/W4- y z^^^v^i^'f^ 
/V) } v?/U=ir:ii>Ai^^ n y rac-v?;^^/Uv^y u:^ 

- l^^ {1- (2-i-:/^yw4- (a- -^y^jv) 

/l^) } v^/U=i::ii7i>.v?^ n y h\ rac-v^jp^^yVv'y 

- tr>^ {1- (2-i-:/^yW4- (/S- •^:7^/V') ^V7*:=^ 

/U) } v?/U=i^t:^Av?^o y h\ rac-v^7«f^/Vv^y 

- \fy^ {1- (2-i-:/^/u-4- (2-;<^/w 1- 

/l^) -r^'y^:::!/^) ) -':;?yb=i:=ii^A->?i5'n y h\ rac-v^;^ 
^/ui/'yt^v- bf;'?. {1- (2-i-:/^/P-4- (5-r-fe':f-:7 

p<5^/^->y l/>'- K'>^ {1- (2-i-y^/^-4- 

c-^;^^/U:yy UV- fcf;^ {i- (2-i-y^5^/W-4- (9->^ 
rc*:h>'hy/U) ^^-^ri-yP) } ^^yU=a:=.i>A-::;^iJ' a y 
h\ rac-v^^^yt-v-y UV- \fys {\- (2-^-;^^^V^y^' 
-4- :7ai::i>^U-Y>7^n/V) ) S^/Wa rj^ Ai?^ a y h\ 
rac-i/T^^/L-vy u:^- \fy^ {l- (2-;t>:^^>'^/V-4- 
(a- ^:7^yW ^>-^rL/u) } i^yV^rzi^Av^i^ ct y 
K. rac-v?;^^yV->y U-V- lf>^ {1- (2-n-^:^v'/W 

- :7 ^-v^^r./;^) ) -J jV::i 2>.^J ^ n ra 
c-v^;^^/Ui/y u-v-- e;^?: {i- (2-n-^^v'yW4- (a 

- ':^::7^/^) ^ v-T^cny^) } ^yjv^:=^^ h.-yi; u^) K. 
rac-;* ^/U>^a::=/W->y U-i^- tf;^ {1- (2-:3i^yW4- 
:7 rc Vv^^/l^y ) n f> A n y rac- 
;/-^/U:7 3i^/U->y UV- fc*;^^. {l- (2-:i:^f=">'W4- (a 

rac->f ^yU7 3:r:./l'->y U-V- tf;^ {1- (2-in^yW4- 

ny K. rac-^=^/u:73L— /i^vy u:^- {i- (2-:2i 



(2-:ii^>^W-4- :7 3:::iyU-f V^^/l^) ) v^/U 3 A 

^^oy K. rac-v?7 3::=^/Wv'y U-^- tT;^ {l- (2-^1^ 

/^-4- (a- ^:7^/U) -O'v^n/U) } v?/U3i:::^»>Av? 

^ay K. rac-v^y'3i::^/^v'y UV- tf^ {l- il-^^ 

Ai/iJ^ny rac-v^^ainy^v/y U-V~ \^y. {1- (2- 
^f='/i-4- (9-:7al:^v h y/v-) -rvy^^/w) } >?/W=3 
^l^Av^^uy K. rac-e/:7 3ir^/W'>y u-^^- i^;^ {1- 
(2-ai^/W-4- (4-l^:7ai y ^/U) >f Vt^— yl^) } i^/U 
=i-.>Av^i7ay h\ rac-T^^f-U-V- {l- (2-:3i^ 

:7 — /u^ ^-/i^) } — »i7 Av?^ D y 

K. rac-p^^l^:/- tf::^ {1- (2-Jif^y^-4- (a- -i^y 
^vy^— M ) i^/v A o y K. rac-^i 

^UV- trj^ {1- (2-:ii^/W4- :7^:=./U^>'x — 
/u) } v?/^=i=:r:^Ai>:J' a y K. rac-^i^lxv-- f;^ 

{1- (2-3:.^/V-4- (a- ThP'^/U') >r V'r'^yl') ) 
yl.nrLi>Ai>^ n y K. rac-Ji^UV- b';^^ {1- (2-n- 
y" o l^y W4- ( a - ^ >'t';:^/u) ) =2 

"^Ai^iJ^ay K. rac-i^>?«^/vy/u^ u:/- \fy. {i- 

(2-in^yU-4- :7 3. riyU'.j' >-7=^r^/U) ) ^//U n r> A 
^oy h\ rac-v^^y^^/^y/l^?: l^>'- l^:?^ {1- (2-:3i^ 
^^-4- ( a - :7 'f^yU) W ^^7^:1:17^) ) t^/U n — A 
^xi^) h\ rac-v?;^^/^^/^^ u:^- e;^ {1- (2-n-:/ 
a tf /U-4- :7 :n V-T^ri^/W) ) i/yl^cn c:^ 1^ A D 

y h\ rac-v^p<5^/U;5^^::^U>'- t*;^ {1- (2~^^yW4 
- :7ai^/k>r V't'^/U') ) i^/H3^T>A-:x^a y h\ ra 
c-v^^^/^^^^::^U>'- f;^ {1- (2-^^/1^-4- (a- 
-^y^fV) ^Vy^=.>ru) } i;?/U=ic^T>Av^i5' o y h\ ra 
c-v^7«^/^;^r$'^Ix>'- tf;^ {1- (2-n-:3L^/W4- (9- 
:7in':^>'hy/W ^V-T^nyv) } S^/j^nnr^Av^^n y 

K> rac-v^^^/^>^i?::iU>'-fcr;^ {]- (2-n-:7'ci tVU- 
4- 7ai:=-/W ) v?yl-r3c=:T:7 Av^:^^ o y Yt^ 

[0 0 8 1] ^:.^(ox.om\L^m\^^\'^ 

A, =^:^:7'. ^>^J\^^ ^nA. ^y:/*7^v, ^i^^:^ 

^/c^^S^^ilv^^ - i: t>r-#^o ±ieoj: 5^<f*iePJ3 
ic:fi^^ig^^Mfb^^f^. Journal of Organometallic 
Chem. 288(1985). 3g63~67S> 3 — n 5//^1tfft«Sii^B^ 
^320, 762 ^^^l^^sJct/^JS-gajfcipD-c. /t^x.{^^ 
[i-a ] r-^$*x${b^«^J*T§s<^J:5tcu"CSi5g-r6 

[0 0 8 3] 

[{t:9l 
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2H2R*+2y^JU-Li ^ 2HR\i 



Z-Y-Z 



HR"-Y-R»H 



LiR®— Y-R^i 



MCi. 



R* CC 



X^Li 



Y^ M 



CO 



HgR^li 



[0 0 8 4] ;$:^^J^c*5^/^T. :^&'^mnk^ 

[0 0 8 5] m^±>^(DTji^^ y fct^^-^T 
(1) K^TK^'&^-r^'fbl^l^^^v^fi^.&Tk^^Wi- 

[0 0 8 6] rj:^T/u^y^D->n^ <>m<Dmm^mj^ 



[0 0 8 7] r/i-%y^'^>^^mm-r^mcm^^ht\^^ 
y n-y^/ur/u:^-!>i^. h y-Yy:/^/i^T/^5:-^7 

A, h y sec-3^^/V-r/U^ :=^!>jU, h y tert- 'f'^^iVT 
Tyv^^57 A/^^<D h y ryv^yVT/v^^i;;^. h y 

v?3i^/vr ^ c= A:/n ^ i;>>r y y ^^ut/v 

:3i^/Ur /l^ ^ ^ Aoc h K/j: i^cD i^r /u-^^/i^r /l^ 5 

[0 0 8 8] ::;h.e>COp*>. h ]) T/l^^/i^T/l-^^^ 
A, h y->:5'nT/l^#yuryU^-rj7A;5iW^L<. hy 



UT. (i-C^ ) ^ A I y 



(^5 ^lO 



z ^ 2 x-e*) 
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[0 0 8 9J rj\^^ y^'^>^<Dmmt^ft\±mmmcm^^ 
hti^mmt LTf*. -iv-^v, h/w^v-, ^e^uv. 

isa^gfb^. :^5g{b^/^^555^ff e>ixao ^^te. ^i^^vi- 
sr:t^>r-^5o rme><^^jSco9 ^^^ic^^Kj^fbTK 

[0 0 9 0] :*:^^JC:}b^VNr. -^"^V ^ ^^m.'^mfkWk^ 

y&^'t^m^m\^^h^^m^^m\L^^ [a] ^rjsu 

- 5 0 1 9 5 0 1-502036 
«^ 1§M^3- 1 7 9 0 0 5'§-<25^«. 1*§fl¥3- 1 7 9 
0 0 6 4#ra¥3 -2 0 7 7 0 3 

3-207704 US-547718 

^ Vlb-a-^^^^tf S CI t ;55T-# -So 
[0 0 9 1 1 UTf*> 
/U7Kn>^, h y ;^ (4-7/^:s^cI:7;c^/^) /Kn^^, N y 
^ (p-hy/u) hy>^ (o-hy/u) .-}<t2>', h 

y;^ (3,6— :^:?<^/V':7=c:=:/V') ^Knv', b y jx. (^>'^ 
>^y^2^a:7alr:^y^) /KnV, MgC I2 > A O3 . 

s i O2-A 1 2 O3 ?:e<t'/!»^^tf e.nSo 
[0 0 9 21 ^^mb-g^^^^ urf^. h y >':ii^yi-:<7 

[O 0 9 31 v>fb'&#?i: bra, K7^;«;3j^^ 

^ (l-:/j/U^Kv^;^) tKU— h yn->^^/i-Tv-=e^ 
i^A (7.8-v^;^yw<i^>'7^::^) h y n-i^^^yi- 

rv^^^^A (hy-r;<7/>>f K^>f K-7- ^)V/^^-y^^ 
io) ^r^u-VfS:Hf}m^fhtt^o ±HSc0J:5^£<b^^[B 
-2] 2aJ^_hm'g';bii:-c;flv>Swi: t>-e#So 

[0 0 9 41 -^mm^^y^^x. :^i^y^>m^mmm^ 
mm-r^ma^. ^^wizjt^zx [c] :frflsr/u^-5?A 

fb^«^^fflV>:5- cb;55-T*tSo rco [C] ^^Tyv-^- 
li^Afb-^i^ri. fci:x.«Tt2-^^ [III ] -C^^tb 

So 



„ A I X3.„ - [III ] 

50 ) 

[0 0 9 51 -hia-»« [III ] {^:i3V^"C. ^liRsS 
§c 1 - 1 2 (7)^{b7K^a. fc<!:x(fryu:3e/us, iy^u 

y^^^yPS, > 

v'l^s/i^^-efcSo 

[0 0 9 61 :i(DX^t/:mmr/i^^:^^Mt^ti^x 
f^. =&t4^Wiri^J^T<DJ:9JSfb^^^5^Jf <bnSo by 

VT'aif/ur/i-^-^A, h y-r y:/^/i^ryV'^^i7 

A, h y>^:^^^/^T/V:^:=:I>A, h y (2- 3i^yl.-v:^r-> 

y K. i^oi^/u-T/v^^^J^AiJ^a y K. v^^y:/DtVv 
ryw^^r^A^ny K. v?-Yy:/^/wryu^c:^^A>5'n 

y h\ ;ii^/i.r/i^^^i^Airy^=^^n y h\ -ry^^nt' 

yuTyu^^!>A-fe>^df.>5rn y y^/ur>^u^ Air 
3i^/ixr/w^^!>A-fe:;^df.yn:^ K/jrif 

:^»>Ai;^:^tjy K. iii^/uT/u^:=^!>Ai;^^u y k. ^ 
yy*oif>?wr/V'^^^7At;?^ti y h\ :3i^;ur/^^:=:.e^ 

i^^^/^r/^^^^7Ay^-< h*y^ h\ yy'^^/vr/^ 

10 0 9 71 ^fcWmr/i-^r^^^Afb^l^ [C] tLX 

i-x. Tse-/S^ [IV] -c^$nsfb^i^^fflv^s:ii: fc 

^*Sc 

„ A 1 L3.„ [IV] 

051 -OA 1 , -NR^% S. 
-Si R^% S^5^ri-N{ R'^) A I R^% S-t?fc 

nfil'-2T'^«9. R^^ R^\ R^^ib^J:UfR^^I-l 

iST-> y^>'vg, m^yus. -ryynbv^s. y^cn/v 
s. hy p<^y^->y u-y-s^c^i^-efoi:). R^^4oj:t/R^^ 

yi.^rLi>A{b^i^CO/^:d^-e(i. R^ „ A 1 (OA I R^° 
2)3-n "C^^ttSfb-g^^. fc^x.t^Et2A I OA 1 E 
(iso-Bu)2 A 1 OA I (iso-Bu)2 f^^tm^^ L 
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10 0 9 81 ±M-^ [111 ] t^^tf [IV] -CTi^^ix 
^^mr/l^^:^^J^{t^&<D^'C\t. -ift«R%AlT 

10 0 9 9] 2(s:«el1'Cfflv^e>^^S2^^'>'^>fi^ffl«^(^ 
±^<DX0^m^m<t^^ [A] . fig^^ [B] :^ 

jio^i^^sici&cT^^sir/t'^^^Aib^i^ [c] 
[0 1 col z(Dmi\:ji^mmmtvx\t. tctx,\t:fu 

y<>. zf^y. ^^^i^, ^y'^i^. jt^^ 

7":^:^. Y^fi^y. *ra/<?ifcoJ!iJBg|^<t:*3l. 

^ifcDfigSiSJ^ft:;*^^. -o--^:/. h>'i-:^v> ^v-u-^- 

[Old] *^q^-C^v^e>ix^:^up'^>'fi'&^MiSt 

-r^r.b^5-et5d^ [B] t^B^^JS^b-^^ 
[A] <t€rg^M*^5^\ W8ir>'^^^'>A3}-^v'fb-& 

#?[B-1] <»:*«ir/V'^:=^'^-i.(k'g^^ [c] -t^iS^L. 
8cv^T*i^^1feJg^t-g^% [A] ^g!tt$^S;5\ w^^m. 

it-tm [A] <b^5> [B] t^m-^i.. }k\^^x-mmT/v 

^^^J^it^m [C] *Sfi!fc$'^6;?J\ fc^i/^fi. 
^JBfb^®l [A] ^;&«r/^^:=i?>A^b-&ife [C] 

m^i.. 9:^^X1$^ [B] ^gH»*'^Sr<h7)S»^U 
[0 10 2] ±l5^J:^>fc::^i^:7.r>^S-g^;flft6SK*Wffi 

t-^i-^LT. m^^mit^m [a] ^lo-^-i 

[0 10 3] ^ffiT>rl-^^i:7-6^::d-^->fb'g^i^[B-l] 
J^) -C. m'^ lO'-lOOOO, »^ U<fi20'-50 

0 0(Dfi-efflv>t>tL^o 

[0 10 4] -f:t>M^m^ir^.it'^mB-2] 1^. 
^JSib-^^ [A] tt^LM'T^'eyUlt ( [A] /[B-2] ) 
-C, ii^O. 0 1 — 1 0, *T*b<fiO. l-^^iD&X 

[0 10 51 ^mr/u^^^Mt^^ [c] m 
[c] *cor/i-^^i>^j^^ (Ale) <i:W#r/i-^^ 

i7Ay}-^Mb'^^[B-l] ^(OT/l^^=-^J^m^ (A I 
B-i ) i:COjJK^)t (A 1 c /A I ) il^O, 0 
2 — 2 0. «F:^U<{i0. 2 — 1 O ir/c^-Sfi-Ci^^^iillS 

[0 10 61 ±IB«-^i»(^. fi^g^Sif" -C^ftfe^iirT^jJ: 

il'^'-5 0-15 

0*C. »*L<J;i-2 0-1 2 0*C<^M«t?, 1 — 10 



OO^m. »^L<tt5-6 0 05>^S»^-ii''5:it;55 
v\ 

[0 10 7] :*:^l^-CfflV^e>ix5:^l^>'>f >^fi^^^ 
fri^v^;^ u :7 Y lym-^m^mxh o T t> J: V \ 

[0108] ««itifr t u-c{*#^assg{bi^*?»* u 

<. fc<5:xt^Si O2 , A I2 O3 3fe^fSrffi^^^r i:d5 
v^^o ^W^t^tvxn. zf^y^\yy. 1- 

[0 10 9] ^/t*^^-eiflWNe)tx6:^U^>''f Vffi^ 

[0 110] ^SIP^T^^i^bixSr/n t-u^^ni^^^ h 
-5 J: 9 ic^tt^ -5 r <t ic J; o TKati- -5 <b -C # 

[01111 ^^\%mmm^. mmrn-^-^^ }^(n^w^m.^ 

L-cw^i^^r tfcx-tSo 
[0 112] ^n^^m^-mmt^m^xt. ais-s o 

---loot::. »*L<l:io — 9 o*t:c??Taa-etT?S*:5^6 

SeF* L<f±2 0 — 2 O 0*Ccota^-CtT/cCi^tt-5o 

<f^20 — 100 t:toM*-Ctf^^t?;h.^o 
[0 113] fi-g-Ci. ilS. m-l OOkg/cm^ . jff 
^ U< J^«JE-- 5 Okg/cm^ 6DJE;^T'e^T^fe 5 ^ i: d^-e 

[0114] f>{c:a'g-^i^X&^f+(^)M>'^^ imj.±xc 

fi^iE;^i£r^ib^ii:^Cli:{cJ:o-C 
[0 115] :;$:^s^(ciol^r. ^^-f^\f\y:ylh^y:^ 
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10 1 161 tKSS^^:!^^!^^^^^^^!:-^^*^^ LT 

2--b Kn#->:/rifcr/l/ T^yu— 3 

-b Kn:^rv':/cifcf/V y 2-tK 

p#>— 3~:7aiy:^i/— >^D ifyw (;^^) Tii^Vi — 

yu— i^^y-kyv^y r^yi — ^. 
^^y ;^y h-/^^y r^:^ y hy^^ 

/w^y (p^^) TrJ^yu— ;Ky :i:^i->'i/y =3— 
(p'^) r^j^yu— 2- (e-t Kn^=^-y-y 

i?^) y/wiK3:^x/^j3j:o^i o -e^v'^-fe^-— I - 

/V, 1 3-:^— 2 /v-/ 

:y K:7;^;:^:7:ii— ^y-t y T y/v-^— ^/i-. 
Ty/wr/u=«— TV y—j^. ^-zfy-^^ 

1. i!^y -fey V^yryl^^— yv^^^tf 

[0 117] z^/S^^^^u>'14^^^fb'&i|^<tU 

s«rii^^fe < <!: 1 asw-rs tr^/i^^^aflc^^n's c 
9> R2 TK^m^. .^^isi-i 2, jf*L<(i^ 

) 

[0 1181 iicoj; 5>ncT^yS'^W3i^w>'tt:^^fp 
^ y/V^v?7«^yVT5 y :^^yK (;*^) T^J^Uyi^T 

5:y>^pfcf/K ^^i5^y/vSg:7rn:=./vr^yy^/K ^ 

y J^y^%/^ P^=^->/VT ^ / ::x^^jV^(DT ^ y /^K 
*/cr:i^^^ yyv^OT/v^/v^y^xyu-^^s^ftcS. N 

60 e::^/vr ^ v^^^s^^^. T ^ y /U'T h% ^ iJ' y 
/VT^ h\ N-;^^/vr:^ yyvr 5: b\ n, n-v^p<^ 

>'VT:^y/vr^h% N, N-v^y ^/VT^y >^PbVVT 

[0 1191 ^>K^iyS-^^a::^i/:^tt^ga^fb-J^ifej<h 



tLTJi. fci:;ttf. ^ y Vv?yvTi5^ y h . ^Viy 
\/^\^:^^^ y i^— h^(0:^^:<7yv.if i/y Vv^/v 

®. ^ b Kp:7^/v®, iy h^=3> 

gg. oi^- K— ex;^— b'i/iJ^ p [2, 2, 1] ^-fV — h 
-^tV— 2. 3— >^;^/V/i?^^ffi ("^v^i/iJ^®^") . 
K— i^^— hr>^n [2, 2, 1] ^T'h— 5-^>— 
2-y5"/t— 2, Z-i^tifVif.:ym (y^/^•:^i^^/^5'^ 

(^y :/y ->i^/U3ij^x/v<^>4&^cor/w=^/L'Scoj^^l^ 

1--12) . p— ;^^uv:<7yV7Kv^<Dr/V'^/v^y V 
i^/V:x;^7^/K T y )\^^ V vz-^^yvm— t^;^, 2 - y 

T y y '>v?/v^— x/v. ;^^U'>'-p— ^y v'v^/v 

3:^— 3, 4-31jK:^E^->— 1 -><x>', 3, 4 -3i 
3-y^/v— 1 3, 4-3^7t?^^V— 
1 — O'ri^. 3, 4-^7K^v'— 3-y^/w— 1 
VXV. 5. 6-3i7K^i/— 1 -^:^r^V, b-n/uy^ 

p =^ ir v-^ y ^ iy tf ^ ;i -c ^ ^ ^ 

[0 12 01 ^tm^Ji-^>'m^tl.X\t,. fcirxfi. 

ri5^y/u». y^^yyu®, -^u-^vs?, >^-r>'i^. 

hV^. -Yy^PhV^. yyW2K/V;^'>^^i/;^/VjJ<>'®?. 
b'S/^P [2, 2. 1] ---:;^h-2-:ii>'-5. 

[0 12 11 :L(0^mt^t LTi^. M;tf^. mit-^i^^ 

18. M^K^jy h^^^v^. h^b Kpffi7K:7^/v^, b* 
t^i^^P [2, 2, 1] b-2-:3i>'-5, 

=J ^ggi^y ^yv, iy h ^ =^ >^j^v^3i^ylx, X h 7 b K n 
>^^/l^v?y f=-/K b-ViJ^P [2, 2, 1] ---^h— 2 

(y ^) Tii^ y b Kp^i/>^p b'/v (y 

^) TiJ' y L^— ^]) iyi>jv (y T:?' y h, 
y/vKr^y^5^/v*5iu?y y/u^r^y:7' 

p b^yu^^^Jf ^ r h ir^Xt 6. 
[01221 b^^/V^:=^7^/Wt:'&fe> UTt^. yhi: ;t 
ri\ e^^tf-yK v^Pei^V^Kb-::::/!^, n -gS^b-::! 
/V> y^r®tf:=^/K bV<y ^i^tfn/K ;^:7'a>f^b' 
^/v, ^-5— -y-T^^ ^yi^ffieb'— y !> y /vg&b'— /K 

y^ry>®!b'-/K ^s^^b'-zK i^y^/v^b'n 
yK i^i5'p---^-y->';<;/v?K:xKb'nyP«SS:^jfSw 

[0 12 3^ctte>co®^4^y•^~(iljyfi^^v^{i1a& 
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(0 12 41 fift1B:/a v^w^:^^^^;^ h-^-lc, Ji|g^ 

ioJ:u^7i^;&/^a:-& 
xx^yi^i(j^i^m^mit^m^^mmm\mmi^xfjt^m^ 

[ 0 1 2 5 ] 5 ot:i^±. I^teis o~2 o 

ot:coiSHm3ST**>*9. KiS^fflJi 1-1 o^^S^ 

[0 12 6] [Hl5>^. ig5^^<OV^-rtVT't> 

[0 12 7] ^mi-^^^^:^/m'^num\t. fltrlH:?"n 

[0 1 2 8] -<lyy^^/u^/u:^^iyh\ 

K, S^-tert— 2, 5-£^^^yW 

— 2, 5->^ {.-<;\^^^^y^i^^/^—V) ^^l^iy— 

3 . 1 . 4 - tr>^ (tert— v-^r V T'o b° 

^/vr-fe7^— 2, 5-i>V'^/V~2, (tert 
— -\=3ev'>'—3. 2, 

— 2 , 5 - (tert— ^^^/U-^^/l^:^:^ i/ K) 
tert— y^/U'^>'y:ai— tert — 31 
T-ky"— tert-:/^yU^yU^ y:/^ tert — 
P^^yu^/u-sec -^^-^^ h^— tert- ^^^/U-^yu-b:" 

U'— h . 5: /U^/l^ ez-^ Ix— h :fo J; tl^tert- 

[0129] rttP>(0 5i •^'Cfi. ^/U'--^/U2e-:^i/ 
K. ^✓^-tert-y^/l-^/l-::<J-^v' K. 2, 5-i^;^^yW 

3, 2, 5-v^;^^/l — 2, (tert-p^^/V-<ylx 



'^^^i^V'. 1, A-\f:!^ (terc— y^yi^^/u-^ 

[0 1301 ^i^;&/^a[^§a*&»)tt. y^Dtf'uzx^in^ 
:^ h-^— 1 0 OfifiSfBIC*fLr. 0. 0 0 1 — lOfifi 

[01311 :^fc«:S:JiS^frci^jp^ 

fc,h;tf^. -O-^V, h/i^^nv, :^v' 

zf^Z-'jiv^ ^l^^/^/v^ >^n/^ 

V, ^^^i^-yy, -YyyJ^ny, r-fe h y y^co-y h 
y^SSSE. ;^^/^-fe/uy/uy^. ^^/i^-fe/uy/py'^co-t: 
/uy/uy'S. gf^y^/u. g^^m^yu, SS^y^^/K y' 
o e:^yiS&y 5"/K =s^^ffi^y^/^^co:IlJ:^x/^S. by^J^ 

uv\ ^i(\.h\±\mm^x^2mk-v.M^^t>^x^%, 

[0 13 2] y'o t^u-y^ji^x ^r^t-r-S^^— r- 
0%. B§iite^?H-J:^^?^*fe^-C5~4 0 O O c p s 

[0 1 3 3] imm(omm^mm^K\iL. ^mobkjs: 

So 

[0 13 4] :$:^B^60r3--7^^y>r^j?|rja5t'r^{ci-i. 
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[0135] ^ mij^t^i&< . 

So 

[0 13 6] 

[0 13 7] ^T<^^lfeei|(C:^^Nr. :/n2tfU>-^m^ 

(1) l-:/v^>'^fi 

(2) SPfittS [t,] 

13 5^. y'::^V >^xm^\^ti^ 
[0 13 8] (3) (Mw/Mn) 
^Vy^r im jKGPC-1 5 0C^m\^\ «T(?5ct5 
f^lLXaa^Lito TSK GNH HT 

"C*)9. ::^7^-»^-r^tili[S2 7mm. g$6 00mm 

^pj^L-cBHT inmm^ajim m) m) o. ozss 

&yo^m\^\ 1. Om ii^5i£FjSir(i 

0. imm%t iwi^ASf^s 0 0 Ai 1 1 t^m 

^&t^Mw< 1 0 0 0*3j:tJ^Mw> 4 X 1 0® ^COl^r 
\t.My—^ (^) S?SrffiV\ 1 0 0 0 <Mw< 4X10® 

[0 13 9] (4) m^^>:^B{ii 

1 Omm<t>(Om^^^X\ JS^J 2 O O m g (Of^IpfSr 1 m 1 

(7:)xs.;^i^^:^ a tizf^z^^y\c^—{cmm^'^xnfcmm' 

<D^'-^C-NMR(D:^^^ h/U^, SySMSl 2 0^. ifi!| 
^mf^^2 5. 0 5MH z. h/^ffil 5 0 OH 

:7>ryi^i$''— iH r 5 0 OHz. y<yi-:^I^^Ml.f^fS 

4. 2 s e c . a^lHl^2 0 0 0 — 5 O 0 OlHl(DiB!l;e# 
f+coT-c^aaSb. hyi^^^hPi > P2 . P^g 

-5 w t c:: J: U^Co 
[0 14 0] (5) (Tm) 

&^^i|s^«^l5mg^ry^$:>^^:^^cgs^^>. i ot:/:5i*-e2 o o 
t:*-c#mL. 2 0 0*C-C5i>Ra»J*L-fcm. 2 0t:/ 



[0 14 11 (6) m^its, 

^?Km:i^*<^t>2 4^raSiaLfcS:$ 1. Ommay-r 

[ O 1 4 2 J (7) 2, A{cS-^< ^mf^^COpl^ 
Polymer. 30. 1350(1989) Sr#%lC UT. ffliaLAc;&ft{C 

[0 1 4 31 J;AT<7)|l:^M(ciol^r. ^7:7hS^{-ffi 
[0144] (^f&m 

rac-i^j^^ywv^y e'^ {1- (2-=r.^;l^-4- :7ziin7U 

(D 3- (2-\fZ7:xi=^DjU) -2- 3^'^/l^:fa}^>^>m<0^ 
f& 

5 0 Om 1 -4 PAl£:7^;^=3 (Sl*^, v^Ad— h^' 

h^i/KlS. 4 6 g (1 2 0 ^ y^/u) . h/i-^:^l 
OOmK N-^^yHr'ny 2 0 ra 1 

2 0. 7g (llO^y^/W) ^ h/^Ji>'5 Om 

^f-^/co jJ:(;ilRlMT2-^ai^yu-<>'v^yu>^tJ ^ K2 0. 
27g (lOO^y ^/U) 3 0 m I CO h/W^i^ 

fCo ^lS?m'a^^*2 0 Om 1 2N-HC1^ 

0 om 1 -e$e>tr3iHiW3a:3Lfco ^t^'^itrnm^^ 

6 . 7 g ^Itfco 

[0 14 5] 1 y 5/ h/i— 4P;l^iS:7^>^z3 (jt#^, 

7KK^l::*y !>A6 7. 3g (1. 0 2^yu) t?^^/ — 
/i-Tk^S 1 6 0 m 1 yi-/;K=4/l (=v/ 

v) ) «rAP;tfCo ^UT. 'Mm»m^\x±mmts^^ 

y — yUTK^iS 5 O m 1 (^^5^/— /^/7K=4/1 (= 
v/v) ) (cJgftf^-^^^JK^fKTL/::. ?ST«. #M 
U 4P^Ppl51jJ[£^-^/Co ^CO^. ^ia^-C/^^L. ^ffi 

i:. ^ (pH=l) ti.. :S^t:p«5=-l^Vl 0 Om 1 -e 
5l«IWlf±5Ufco -g't)-^^W^^«l;^Na2S04 Xm. 

J^L^„ ^|«^MffiTffi«UT. e&iaf*:<?:>^fe^®»2 

4. 2gSr#5to 

[0 1 4 61 ?Sfe*;i> 3 0 Om 1 -3 P^JiE:7^;^=i (J^ 

kj:iiee^|i|fl:2 4. 2 g . g^fg? 5 6 m 1 , 7k 3 7 m 1 
;feJ:t/SfiSg?l 3. 1ml ^ADx.. ^^#ffl^-C 6 BflSJ 
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Ora 1 **D;t. l£fk7<^U'>'5 Om 1 -C3(HlffltiiUAco 
^i^iirfzW^ffl^^tft:^ 5 0ml VSc^^i. MtKN 

FD-MS : 2 5 4 (M"" ) 

MP : 9 1. 2 — 9 4. 

NMR (CDC I3 . 90Hz) : 

6 = 0. 71 (t, J=7. 2Hz, 3H, CH3 ) 

1. 1 6~1. 5 8 (m, 2H) ; 

2. 3 2 (bquin , J = 7. 0 H z 
2, 6 1^2, 9 9 (m. 2 H) ; 



1 3. 7Srmfc (R* : 5 4%) o "^htitz±&^(Oi^ 
[0 14 71 



ot: 



1 H. >CH-) 



(0148]® 3- (2-1^7111^1; /V) -2- :x.^yV':/a 

1 0 Om 1 - 3 p:^/£:7^^=i 

An— h=i>'^>'-l^-, lajKtf. NaOH 

JC. _h5B-C#e5 4xfc3- (2-\:fy JU) -2-:j^^/Uy^ 

u\^:t>^^13. 3g (5 2, 4^y^/^) tmt^:t 

ri/U2 5. 9ml (3 5 5 ^y^/^) SrAn;t, ^5^*^ 

5. 2g€r^#fCo sKOgS^'n y mc:nW±3fSSii:-f»: 

: 1 7 8 6 c m"^ ( v ) 
2-^^yu-4- :7cxi;:^yu-l- -il^^j^y 



I H. >CH-) ; 
8Hz, 16. 5Hz 
6Hz. 16. 5Hz 
8H) 



1 R (N e a t) 
[O 1 4 9] (3) 

2 0 0m 1 -3a:^J[£:7^>^=» (;^^ — 7— 

NMR (CDC 13,90Hz): 

98 (t. J = 7. 2Hz. 3H, CH3 ) 
6 0--2. 20 (m, 2 H) ; 
4 2 — 2. 8 2 (m. 

8 0 (d d. J =3. 
3 6 (d d. J =7. 

09 — 7. 91 (m. 

I R 

[0151] ® 2-:ii^yL--l- 

2 0 Om 1 - 3 a^Li£:75;^z3 (:^^~^— ^^/>^, >^ 

fb^C^^-:^ h y [^'AO. 85 g (2 2. 6 ^ y ^/b) t 
2 8ml — yU^:«JP;t. §g|g#|amT^?^-C. _b 

0. 6g (4 5. I5:y^/U) ^ 2 0 m 1 COzn^y — 

ML. $bic3. 5li#Pt8S/r^$iirito * 

NMR (CDC I 3 , 9 OH z) : 

6 = 1. 02 (t. J = 7. IHz, 3H. CH3 ) ; 
1. 3 1—3. 2 8 (m. 5H) ; 
4. 8 6. 5. 0 3 (-^rtt-ri-td, -ett-?:*tt J = 6 



hy^yzfm irS7Km{fcsTyV^-57A8. 04 g (6 

0. 3^y^>'i-) t^mitm?n5 om\ ^^K.. 
T. M^#ia^-c±fB'Ctf'6ttfc3- (2-e>':«i-y /i^) 

-2- :si^/u-:fu \f:t=^/U^ ayKlS. 2g (52. 4 

^ 4r-^{b^^2 1 m 1 \z^m\^tz.mm^mr 

fco R^SS^««r7k:7K2 0 Om 1 31-7^ 
0 0 m 1 2 ©atii U/iio -g-^biir/nW^ffl^ia^DN 
a HCO3 ;ijcl 0 Om U S^l^^fP^STK 1 0 0 m 1 
?fe?^U SlTkNa^SO^ -CSU^LfCo ^iS^?gJE-ce 

/it®^^^/i^= 1 oy iS^SaST'MM) T-5^BtWS!UT 



i: LT 1 0. 8 g4§/c (IR^ : 8 8 

[0 15 01 



6=0. 
1 . 
2. 
2. 
3. 
7. 

(Ne a t) 
t: Kp^-^-4- 



IH) 
1 H 



: 1 7 O 5 cm"^ (vc=o ) 



7k4B^3:^--r/^5 Om 1 T' 2 leliatH L/^c* -g^^-fr^^rffi 

<7>sw«j (2a^<?)mtt«^ffi'a^^) ^lo. 67 ^mc 

mm: 9 9%) o #bnfc^4^coi!^ttS:TI2tc^ 
■To 
[0 15 2] 



4H z. 
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J =5. IHz, ^ip^TlH, >CH-0-) 
7. 1 0-7. 6 6 <m. 8 H) 
I R (Ne a t) : 3 3 4 0 c m~M v o„) 



[0 1 5 3] © 2-3i^/w4- Z^rnri/WVT'V'iO^^ 
3 0 Om 1 -4 P?L|£:79j;^:3 (:^^ — ^— ^y>^. JS 

b Kcidr>--4- ^-^V-S. 7 8g (4 1, 3 

^y^/l-). h y :n^/wr ^^-1 7. 2m l (12 3. 

8 ^ y^/u) , 4-:^;^^^ur li'y v^vo. 25g 

(2. 1 ^ y^/u) i8j:Uf:^>ft:y ^UVQ 8 m 1 ^Mx. 
6. 4ml (82. 5 ^ y^/P) 4rJi[>ft;p<^U>'6. 5 

NMR (CDCI3 . 90MHz) 



f^?aa-C^?bi::3. S^BilSiS^iiDto Rft&^&i:^ 
7K2 5 Om 1 iri^V^fc-^. mtimi6^m\^. **HSr:»fk 
7<^U>'5 Om 1 ^lw2[5]ttaiLfCo -^^^^-yrfcwsi 

U ^S«r'>y :*^>'U^n-^ h^7:7^— (^:^i^>'X- 
^^M'&i&t^t LT6. 5 6 g#/c mm : 7 3%) <> 
[0 15 4] 



6H z , 3H, CH3 ) 
6Hz, 2H) ; 



6 = 1. 20 (t, 
2.4 9 (q, 
3. 4 1 ( s , 

6. 6 1,. 6. 

7. 09-^8. 
[ 0 1 5 5 1 (D v^^ y /u- tr>^ (2-3i^/l'-4- 

2 0 0ml -3a^jiEy^^:^=' (;^^ — 

^/W4- :7.-,,::iyU^:/7^V5. Qg (22. 8^y^ 
M . ^;^^i^r Vi&^8 Omg (0. 6 3^y-=e/^) io 

j:u«^7K^— 7^yi-5 Om 1 ^mx.fc. mm9mn.'(^»i^ 

Tl. 6MSS^(7:)n-:?^^/^y ^l>A(75^=5ri^>'^fgl 
5. 7ml (25. 1 ^ y^/U) ^s^o< *9}BTUyto 

JBTJ^rm. ^?at^#mL. $e>*ci(^raR;r>$iir/!:o 

»;(^, -:^^^yw-:^:^'anv^>'l. 5 2ml (12. 6 
^ y ^/i^) StSStK^— ry^4 . 5 m I (;i|g^?b/c^?«^ 

NMR (CDC 1 3 . 9 OH z) : 

6=-0. 2 3.-0. 17 (^n^'ixs. ^*?ii*T6H, 
Si-CH3 ) ; 1. 12. 1. 19 (-ett^'ttt. ^n^tU 
J = 7. 4Hz. ^*?^T6H. CH3 ) ; 

2. 44, (bq, J=7. 4Hz, 4 H) .; 

3. 8 1 (s, 2H. >CH-Si-) ; 

6. 75 (bs. 2H. 3~H-lnd) ; 
6. 8 8'-'7. 7 4 (m, 1 6 H) 



J = 7. 
J = 7. 

2H) ; 

7 2 (^tl^tlb -^iD^XlH) ; 
0 1 (m, 8H) 

?OS{l:r>-^::^l>A7K5 0ml i^iav^ff. ^«ffl^5>Bt 

*ffi«r3i— v^/V5 Om 1 X-ttWb/to -S^t^iirifcW*! 

(-v.^i^>^-^^^^>-/;ffi^k7«^^->' 
= 2 O/l^fiS^-CJgBB) -e5>8SLT^ftfeS(^(7)0« 
(2«Scoa«ifrJE^W ^4. 5g#yt (4X^8 0 

[0 15 6] 



[0157]® rac-:^?i^/Ui^]}/\^ {l-(2- ^ 

5 0m 1 -3aAli£:7^;^=i {>^^ — '7—^y:f. 

^-e. ±iB-e#e5n/^->?;^^/uvy (2-^1 

-4- :7ai— yU-f ^-^V) O. 84g (1. 69^y^ 

iSl;^^— x/Wl 7m 1 ^^PX.. ^ta-ei. 5 8M 
tSScOn-:/^yvy ^r:7AC0-^:3pf-v^^g2. 2 5m 1 
(3. o6^])^M ^t*o< tJffiTLfCo ?giTm^ 



:!^'--T± h:ymx—7 OX:^C}^n\^. ZrCl 
4 0. 3 9 5 g (1. 6 9 5:y^/U) (Di^^^^^izm 

3m 1 -C2lEiaa?^L. ®B:T-C$£<lfe$it-C g W^^^t^ 
feSi*:^L-CO. 1 7 g?#fe (IR^: 1 5%) , #P>^^ 

(01581 
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NMR (CDCI3. 90MHz) : 

6 = 1. 09 (t. J = 7. 3Hz, 6H, CH3 ) 

1. 3 4 (s . 6H. S i -CH3 ) ; 

2. 46 (quin. J = 
2. 7 3 (q u i n. J = 
6. 9 6 (s. 2H. 3-H 
6. 99 — 7. 88 (m 



2H) 
2H) 



10 15 91 OSig^l) ^^{C^^iHfeUfc2 }) 
/U(D:!t—h^l^—'fK^ ---^-!^V«r9 0 Om 1, l-Z^T 
>^^9 0 gtti^^. h y-f y:/5^/^ry^:^ — -^A^r 1 ^ 
y^^'uAD^. 7 ot:tc#iaLAc^. ::j^nfcfU'V^«|&b 
r±ffi7kg/cm2GlcL. ;^^/^T/^^/=^1^>^0. 3 0 

uro. 0 0 1 ^ y ^/wiDx., zt^q t^uvSrajgawjc^t 

*&LT^m€r7kg/cm2GtcH^ib/<i::65^3 O^fWS^^tf 
SrlHliRU 1 1 O^CTl 2^ra«EE«;fl6Lfco 



7. 3Hz 
7. 3Hz 
- 1 n d) ; 
1 6H) 

[0 16 0] #e>i^^c^y-=^— (>^nif u>'^ac^;?; h 
)«3 9. 7 g-e^O. fi-&a<4«:7 9 k g • >Ky 
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